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MATEMATHKA 
A. B. BHILAI3E 


QO EXMHCTBEHHOCTH PEWIEHHA 3AQAUU ®PAHKJIA 
JIA YPABHEHHSA GATWJIBIFHHA 


(ITpedcmaeaexo axademuxom M. A. Jlaepenmoestim 19 IX 1956) 


Hawa 3ametxa (') Oplia nocBaljena 3aqaye Opankaa (*) B cy4yae ypaBHeHHA 
3PCHTbeBa. 
PaccmoTpHM ypaBHenve Uanvpirnna 


R(Y) Uxx + Uyy = 0, (1) 


k(0)=0, ’(y) >0, k(—y) = —R(y). (2) 


B cmemaHHol o6mactu D, orpaHuyeHHol: a) otpeskom A’A npamoli x = 0, 
A<y <a; 6) xapaxtepuctukol A’B ypapuenua (1) B(a1, 0), a, > 0; B) xopya- 
30H raqKOH yrou o c KOHWaMH B TOUKaX Bu A, sexalllel B NOsyMNOCKCCTH 
-O, 3aqaua DpankIA CTaBUTCA CJIELYIOULHM OOpa3om: Nnatimu peeya»spHoe 6 00- 
mu D pewenue ypaexenus (1), nenpepolenoe 6 3amKHYymoti o6aacmu D u ydoe- 


1BOPHUOLIEE 2PAHULHbIM YCACBUAM: 
UO. (3) 


Url ar, = 0, (4) 
u(0,y)—u(0,—y)=F(y),—-a<y<a, | (5) 


»o© ub — sadannole ynkuyuu. 
YxkasaHupili B (1) cnoco6 JoKka3saTebCTBa CJHHCTBCHHOCTH pelleHHA 3TOH 
[au IIpH ycOBHH, 4TO 

dylds > 0, (6) 


2x = x (s), y = y(s) — NapameTpHueckHe ypaBHeHUA, a S — JIMA Ayu , 
YHTbIBAeMad OT TOUKH B, npHMeHHM H B CJly4ae ypaBHeuus (1). 

O6o3HauHM Yepes U(x, Y) PYHKUHIO, KOTOpad BMeCTe C HCKOMBIM pellieHHeM 
-, Y) YNOBJETBOpAeT CHCTeMe ypaBHeHHit 


Rk(y)Uy—Vy=0, Uy+ 0x =0. (7) 


yu ycnoBun, uTo U(0, 0) = 0, dynkuua v(x, y) OAHOSHAYHO OMpefensetca 
OMOLLbIO u(x, y) H3 cooTHOMeHHH (7). JlonomHurenbuo Oyfem TpeOoBaTb, 4TO- 
u(x, y) YMOBNeTBOPAAa YCOBHAM, OGeceYHBAIOLIMM HEIpepbIBHOCTb U(x, y) 
aMKHyTOH o6nacTH D. 

[lo mo6oli 3amKHyTOH cupamssemoi KpuBol C, nexauleh B oOnacTu D, 
wsy (7) uMeem 


( (ku? — v2) dy + Quo dx =0. (8) 
c 
CnpapeqiMBocTb pasenctsa (8) oveBHAHa HB TOM Cilydae, Kora C copnayaetT 


OHO rpanuuel oOnacTu D. Ilombsyacb 3THM paBeHCTBOM, JIerkO yOeHTECA, 
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4TO oMHepO Aas gaqaua DpanKka (9 = ) = 0) MMeeT TOMbKO TPHBHAaJIbHOe 
uleHHe. 

B camo Jee, Tak KaK B cuuy (4) uMeem (0, y) = 0, TO Ha OCHOBAaHHH ( 
(3) u (5) Mowxem HallucaTb 


\ o2ysds + \ (V — ku — v)2 dy = 0. 


o A'B 


B cuny (2) u (6) 3aKmtouaem, 4TO Kaxkoe claraeMoe B UpaBoli yacTu (9) pas 
HYJIIO. CreJOBaTeIbHO, Ha yuacTkax JyrH o, rye dy/ds>>0, uMeem u = VU = 
Ho B 3aunTHYecKOH YacTH D, cMemlaHHol o6nacrH D cuctema (7) 31M0THU 
Tlostomy, Ha OCHOBaHHM pe3ysbTaToB Kapmemana (°) ui. H. Benya 
3aksi04uaeM, ITO U = V = 0 B OOnacTH D1. CneqoBaTebHO, HMeeM 


i. (%, 0) == 0,6, Hy gO) = 0, AOS X Og: ( 


ss at 


C Apyrot crTopoHbI XOpowio u3BecTHO (cM., Hampumep, (°)), YTO CHHryJAp 
gagqaua Komm (10) np JOBoubHO OOMIMX OrpaHHYeHHAX OTHOCHTEJbHO MYHK 
R(y) He MOXeT MMCTb OTMHUHOTO OT HYJA pewieHua. Takum oOpa3om, wu 
Bcioy B O6nacTu D. 

Orpanuuenne (6), HasOxKeHHOe Ha 5, BbI3BaHO JIMLIb MeTOJOM JOKa3arTe) 
CTBa. 1 

SameTHM, UTO HHTerpasbHOe ypaBHeHHe, K KOTOPOMY MOXHO pe yWHpoBa 
HOKAa3ZaTeJIbCTBO CYWICCTBOBaHHA pelleHHA 3aqauH DpaHKA B paccMaTpHBa 
MOM CJlydae, B CBOCH CHHITYJIAPHOH YacTH B Je€HCTBHUTEMbHOCTH He CHJIbHO 
JimdaeTca OT Apa, NosyyenHoro B (') HHTerpambHOrO ypaBHeHHA, HO TeM 
MeHee OHO HYKaeTCA B JONOMHHTEIbHBIX HCCIeOBaHHAX. | 


MaremaTuyeckui uucTuTyT um. B. A. Crexsopa Tlocrynuso 
Akayemuu HayK CCCP 17 IX 1956 © 


WHTHPOBAHHAS JIMTEPATYPA 

f 

1A.B. Bunagse, TAH, 109, Ne 6 (1956). 20. UW. Opauxkas, ipa mare 
wMex., 20, No 2 (1956). * T, Carleman, C. Rs 19%, 471 (1933). 4 1. BeKxy 
Maren. cOopH., 31 (73), Ne 2 (1952). 5 M.H. Pr otter, Canad. J. Math., - No 4 (195: 
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4ioxrnann Akayemuu nayr CCCP 
1957. Tom 112, N 3 


MATEMATHKA 


Yaen-koppecnonyent AH CCCP HW. H. BEKYA 


HEKOTOPbIE BOMPOCbI BECKOHEYHO MAJIbIX H3PHBAHUM 
MOBEPXHOCTEHM 


B uactoatjeli paOote, ABJIsiomelicd ambHeilIHM pa3BUTHeM HeKOTOpBIX 
IKHHX Pe3yJbTaTOB aBTopa (*,”), paccMaTpHBaeTCA PJ, OCHOBHbIX BOMpOcoB 
PHH OeCKOHEYHO MaJIbIX H38rHOaHHt, KOTOpble CBASAHbI Take C Ge3MOMeHT- 
1 Teopveli OOonoyeK. OccOve BHAMAHHe yflesIHeTCA paccMOTpeHHIO CBA3eL, CO- 
‘CTHMBIX C O€CKOHCYHO MaJIbIMH H3rHOaHHAMH HM OOWaaloluX CBOLCTBaMH 
)MaJIbHOrO THMa KpaeBblX 3ajay. ° 

\Beskoli NoBepXHOCTH MbI OyfeM COnOCTaBJIATb HeKOTOpy!O OOONOUKY To- 
AHHOM TOMB, AIX KOTOPOl OHA (MOBeEPXHOCTh) CIYKUT CpeAHHHOH T0- 
/XHOCTHIO. B JanbHetuieM OecKOHeUHO MaJIble H3rHOaHHA MOBepXHCcTH Oyyem 
= MpOCcTO H3rHOaHHAMH, O€3MOMEHTHOC HalpAXKCHHOE COCTOAHHE PaBHO- 
Ma OOON04KH — Oe3MOMeHTHBIM HallpsxKenvem. Topopa O BapHallHH BewH- 
ubI A, BbIparKaloleli HeKOTUpoe CBOMCTBO MOBepXHOCTH, OyeM UMeTb B BHAY 
yBylO ee BapHaunio SA, COOTBETCTBYIOULYIO KAKOMY-HHOVAb H3rHOaHuio. 
Tipu usrn6anuax BexTop cmemennua U, B JambHeilmemM Ha3bIBacMbIli. BeKTO- 
M WsrHvOaHHa, yoBeTBopseT pasenctBy: dUdr = 0 (r — paguyc-BexTop 
3epXHOCTH), B cHwy KoToporo dU = V X dr, rye V — Tak Ha3biBacMbiit 
‘TOP BpallicHHA. OTO O3HayaeT, YTO B pesyIbTaTe USrHOaHHA Karkav JIeMeH- 
HAA TWlOWlayKa MOBEpXHOCTH TepeMelaeTcA Kak XKecTKaA *urypa. 
Tiponssoquaa BeKTopa V B HEKOTOPOM KaCaTeJIbHOM K MOBepXHOCTH HalpaB- 
iu s(|s|=1) npenzctapisaer co6oH BeKkTop ycuaua T(z) 6es3moMeHTHOrO 
IpAKeHHA, WeHcTByoulero Ha MouwlayKy c HOpMaubto 1, dV = Ty) ds (1s; 
S = M— OpT HOpMasiM noBepxHoctTH; n,1,s—tTpuexp mpaBoro Bpawenus). 
) MO3BOJIN€T BCHKOMY H3rHOaHUHIO COMOCTaBHTb BIMOIHe oOlpeyesweHHoe 6e3- 
MCHTHOe Halps2KeHHe HW HaOOOpOT. ITO COOTBETCTBHE ABJIACTCA B3aHMHO- 
103HAUHBIM (C TOUHOCThIO JO TPHBHaJIbHOrO HM3srHOaHHA) JIA OHOCBASHOM 
3epxHocTH. B cayyae Ke MHOFOCBA3HOM MOBEPXHOCTH, eCJIM ee rpaHulla Co- 


MT u3 m+ 1 Dpocterx KyCO“HO-rayqKux KpHBbIX Lo, Ly,..., Lm, COBOKyN- 
‘Th KOTOPbIX OOO3HauHM Yepes L, TO BHITOJIHEHHE PaBeHCTB 
| Tw ds = 0, \ xT ds= 0 (j= 0, 1,-..,m) (1) 
Lj Lj 


IACTCA HEOOXOJMMbIM H JOCTATOUHbIM YCJIOBHEM OJHO3HAYHOCTH BeKTOPOB 
MOaHHA WH BpalleHud. OTH paBeHCTBAa O3HayalOT, YTO Ha KaxkJOM TpaHHyHOM 
IType yCHJIMA JOKHBI ObITh CTATHYCCKH IKBUBAJIEHTHBI HYJIO. 

Tlycth l= dug dx*dx®, Il=ibag dx* dx® — neppaad WH BTOpad OCHOBHBIC KBaj- 
MHUHbIe (POPMbI IOBEPXHOCTH OTHOCHTEJIBHO MPOWSBOJIbHO BbIOpaHHOli CHCTeMBI 
paunat x}, x2. [pu usrnOaHnax od,g = 0, a 605g YAOBMETBOPAIOT CJlejyio- 
fH cucTeme ypaBHeHHH: 


Vila OL Pr ube nm dagln == Os(Br* ah): (2) 


T= ecb, (= c#®=0, CF =—CH=1/Va; a = ay449 — ay) 

TABAAIOT KOHTPaBapHaHTHBIe KOMMOHEHTHI TeH30pa CHINA OesMOMeHTHOTO 

IpmKeHHaA: Ti) = T" larg (la = Ir.). Kommonents! BekTopa u3srn0aHHa 

= 46 + Ufl= Ur, + Ug YAOBMeTBOPAIOT CoNps2xKeHHO K (2) cucTeme 
1BHEHHH 

5 (Vatig + Votta) —Ouptlo = 0 (a, B= 1, 2). (3) 
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Flostomy OyjeT BbINOJHATbCH PaBeHCTBO 


(T°? latts ds =| UT nds—0, 
L L 


osHauvatollice, TO cyMMapHaA paboma KoKHMYPHOLX ycuaucd OesmOMeHMHOO H 
NpAKeHUA HA NepemeWjeHUAX, coomeemcmeyrou4yux arbomy useudaHuto cpedul 
Holl nosepxHocmu, PaBHA HYAIO, T. e. 9TH M3THOaHWA ABJIAIOTCA BO3MOXKHBIM 
MepeMecleHHAMH B OTHOWCHHM CBASeH, 9KBUBAJICHTHbIX KOHTYPHBIM YCHJIMA 
6Oe3MOMEHTHOTO HallpA2xKeHHA. 

Ecam paccMaTpHBaeTCa TOHKAaA yupyrad OOo0uKa, MOMYMHAIOWLAACA 3aKOH 
Tyxa, To ¢ JOcTaTOUHbIM IIpHOJIH2KeHHeM MOXKHO CYTATb, YTO BCAKOe M3rHOaHH 
cpeUHHO MOBepXHOcTH OyJeT NOM epAXUBaTb B OOONOUKe COCTOAHHE YHCTO Mil 
MeHTHOFO HalpAXxKeHHOTO PpaBHOBeCHA, HOO Takad Je@opMallWA He BbI3bIBAG 
YIJIMHEHU JIMHeHHbIX 9JIeMeHTOB HM CBHroB. I]osTOMy CBaA3H, COBMeCTHMBIe ? 
U3rHOaHHAMH HM OAHO3HAYHO UX ONpeseAloulve, OyYAyT 9KBUBAJICHTHbI CTAaTHYE 
CKHM YCJIOBMAM, OGecreuHBaIOLIHM B yipyroH OOom0"Ke YHCTO MOMeHTHOe Hé 
TIps2KeHHOe COCTOMHHe paBHOBecua. B yacTHOCTH, IPH 2KeCTKHX CBASAX, HeCG 
BMe€CTHMBIX C H3PHOaHuAMH, ypyranx O6o0"Ka He MOMKET HAXOAMTLCA B COCTOF 
HHH YHCTO MOMeHTHOrO (HeHyJIeBoro) HampsxKeHHoro paBHoBecuA. Ho x»xecTKH 
CBA3H C OOJIbIIMM 3alacOM IIpOwHOCTH MpakTHYeCKH He Bcerfa Npvemsempl. [Ip 
HasIMUMH TAKUX CBA3eu 1100aKm JecsbopMallHA NOBCPXHOCTH OyJeT BbISbIBaTb Pacts 
*KeHuA (CKATHA) HU CBHI, ITO MOKET MPHBECTH MHOFa K HEKEAaTeJIbHBIM NG 
cleCTBHAM (OOpa3s0BaHHve TpelllMH HM CKNafOK, pa3pylieHve cBx3elH Hu Ap.). | 

Tlostomy 3HauMTesbHbId HHTepec MpeAcTakMAIOT Takve 2KeCTKHe CBASH, KOTO 
pble OOJlaaioT H3BeCTHbIMH CBOMCTBaMH KOppeKTHOCTH. Peub ueT O TAKHX Keck 
KHX CBA3AX, KOTOPble, He OOalad 3HAYHTeJIbHbIM 3amacOM IIpO4HOCTH, CpaBHl 


3elt TpeOyIOT CHelHasIbHbIX TEOMeETPpH4eCKHX HW M€XaHHYeCKHX YCTPOHCTs (?). . 
B cay¥ae NOBepXHOCTH MOJOKHTEIbHOH KPHBH3HbI TakOrO poOjla CBA3H 
BOOOIe FOBOPA, SKBUBAJICHTHbI KAHCMATHUECKHM CBA3AM, (HKCHPYIOULHM B Ka 
OU rpaHHYHOH TOUKe JIHUIb OHV CTeMeHb CBOOOJBI. 
BecbMa BaXKHbIH KIaCcC TaKOrO pOJla CBA3€H COCTABJIAIOT JIMHelHbIe CBASE 


YAOBNETBOP AIOMIMH YCOBHAM: OfHOpoyHbie cpa3sH R(U) =O fonycKkatoTr JHU 
KOHeYHOe YHCAO Y JIMHEMHO He3aBHCHMBIX H3rHOaHHi, a HeOAHOPOHbIe (BOSMY| 
MeHHbIe) CBA3H R(U) =f npu mo6oli HenpepbiBHOli mpaBow uacTu, opTord 
HaJIbHOM HEKOTOPOH CHCTeMe wp JIHHeEHHO He3aBHCHMbIX (yHKUHi, COBMeCTMMb 
c usrMOaHHaAmMu mopepxuoctu. Tipu v=u=0 MbI OyqeM MMeTb KOPpeKTHBI 
cBa3sH. Ecau v>0, a »w=0, To cBa3sH Buga R(U)=f G6yyem nasbiBa 
KBa3HKOPpeKTHBbIMH. IlyTem npucoequHeHHA K HMM CHeUMaJIbHO Mo,oOpaHHbly 
CBAseH (HallpHMep TOYeUHBIX), OrpaHHUHBaIOWHX yY cCTeMeHel CBOGOOJKI, OHF 
MpeppallaioTcsh B KOppekTHble cBa3v. IIpu v > 0 up > 0 caa3u Buga R (U) =] 
OyJeM Ha3blBaTb CaO0-KOPpeKTHBIMH. OTH CBA3H TpyqHee NpeBpaTUTb B KOp 
PeKTHBIE CBASH. Syecb TpeOyeTcA OHOBPeMeHHO Kak OOaBsIeHHe HOBBIX 
CBASeH, OPPpaHHYMBaIOulNX KOHeYHOe YHCMIO vy CTeMeHel CBOOOAbI, TAK H OCBO- 
OoxeHHe HeKOTOpOrO uNCMa HaJMUHBIX cBAsel, (bHKCHPy!oulHx KOHeUHOE 
4quCIO B CTeneHeH cBo6ogpI. 

Cpa3su Bua R(U) =f nonyuaem, HanpuMmep, Ip cKOub2KeHUM (HerpepBIB- 
HOM KOHTAKTe) KOHTypa NOBepXHOCTH MO HeasbHO TuayKoli MoOBepxHOCTH 
TBepyoro Teva (?)). Hu2ke MbI yBAAUM, YTO TaKOrO pola CBA3H MOXKHO NOJIYUHTE 
Take MyTeM CKJI@HBaHHA MOBepxHocrel. . 

Tens0p 6b,g MOXKHO BbIPaSHTb yepes JIBE CKaApHBIE (yHKUHH p HX 9G, 
MMCIOULME HEMOCpeCTBEHHbIH TeOMeTPHYeCKHH CMBICI: 


uh z 
7 (hi — Bs) 802g = (Hbag — Kaan) p + 5 (Carbh + cgnb2) g, (6 


2 > 
p= 78H, q = (hi — he) by, (6 


| 
D 
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> ki, kg —TaBuble KpHBUsHbI (K = k,k,); 5H, oy — BapHaluu cpeyHel KpH- 
3HbI-H yria HakJIOHa TJIaBHbIX HallpaBJeHHH, OPTbI KOTOPBIX O6O3HadHM 
€3 $1, Sy (TPHEAP S), S., M=s, XS, COCTaBIAeT NpaByro CHCTeMy). 

Jit HOPMAJIbHOrO MH KaCaTeJbHOrO yCHJIMH Ha TiowlaqKe c HopMaubio | 
€eM (POpMy JBI: . 

G; = (A, sin? 9 — k, cos? g) p+ sin29q, Hi = H sin 29 p + cos 20 Gt iL) 
? — yrou Hakwiona | kK raBHOMy HalipaBslenuto $,. O4eBu AHO, Ti) = 1G,+ sH- 
His (7) cnenyer, uro G; + G, = 20H, 7. e. noaycymma HOPMaAronolx youautl 
3MOMEHMHOZO HANPAIKCHUA, NPUAOILEHHOLX K OBYM B3QUMHO nepneHOuKyasp- 
M NAOWAOKAM HOPMAAGHOLO CeYeHUA, pasHa eapuayuU cpedneli KPUeUsHOL. 
Bapwauun KPHBH3HbI ku Kpyyenua x KpuBo L, mexKajell Ha NOoBepxHOCTH 
HMCIOIWCH TAaHTeHI\HaJIbHOH HOpMasJibio |, BbIparKatoTcA Mo (bopMywaM 


8k = Grcos0, &=H,—S, = — 228G,, (8) 


ds 
§ — yrou MexK]y PiaBHOK HOpMaJbio L uM HOpMaJbIO K MOBepXHOCTH 
ATYPaJIbHbIn TpHezp s,m, b KpuBoh L uMmeer OMHakOBy!O Cc TpHes_pOM 
a opHeHnTaliuio). Hetpyquo spuyeTb, uTo G; u Hy; paBubl Bapnallusam 
MaJIBHOH KPHBH3HbI WH TeosesHyeCKOrO Kpy¥eHHA NOBepXHOCTH B HalipaBwie- 
MM KpuHBou L. 
_ Bapvauuu optos n, I, s, m, b Brrancasiorca 0 cbopmysam: 


=Vxn, 61 =Vx!I, 6s =Vxs, 6m = Vxm—dbb, tb=Vxb-+06m, (9) 


Ecou L ectb HHUA CKNenBaHHA NoBepxHoctelt Stu S~, To u3 opmys (9) 
M3 Hepa3pbIBHOCTH JedopmMauuH (U‘=U™ na L) cmneqyet, uTo BekTop 
aujeHua V mpH Tepexoje yepe3 JHHHIO CKJI@HBaHMA UCIbITIBAeT CKaYOK, 
Ipaxkaloulvlica dopmyoL 


V*— V = — ds, 66 =— 


et et 


ksin 3 
RORS 
MueM + — yroJl CKJIeHBaHHA (cos? = nn); k* wu k — HOpMaJbHbIe KPHBH3HbI 
BepxHocteli St u S” B HampaBseHun KpuBot L. J[uddpepenuupysa o6e vactu 
iBeHcTBa (10,) no yvyre, MomyYHM cmeqyroulMe yCOBHA conpsKeHHaA: 
Gircos6*—G,-cos=0,  Hr—H- +22 =0. (11) 

IlycTb KacaTejbHad K JIHHHH CKJIeMBaHHA cCoBMayaeT B KaxKOH TOUKe 

ACMMITOTHYeCKUM HallpaBsieHHem nopepxHocTu S-. Torga cos# =O u dk =0 
ob L. Ecnu, kpome Toro, KacaTesbHaa kK L Hurye He COBMajjaeT C aCHMIITO- 
‘GeCKHM HalipaByieHvem mopepxHoctu S*, To cos#*-0 u Gyr=O0 Ha L. 
ByeM roBopuTb, YTO MOBEPXHOCTH CKJICCHbI XKECTKO, CCIM yrom % yOBsle- 

OpseT ycmoBuio: 69 = 0 (yrom cKIeHBaHusA He H3MeHseTCA). B TaKoM culy- 
e G+=0 u G-=0O sByonm L (caegopatembHo, #k=O0 uv Hy=H-_-). 
IMeTHM, UTO ecH d= 0 uM D=x, TO ycoBHe 60 =O BCerfa BbIMOMHAeTCH. 
TakuM o6pa30M, KpaeBoe ycOBHe, PaBHOCHJIbHOe yculoBuIo 6k=O0 (pu 

s0=£0), MOXHO OCYyILeCTBHTb HOO NyTeM 2KeCTKOFO CKJIeHBaHUA, HOO 2%xe 
TEM CKJICHBAHHA MOBEPXHOCTH M0 €e KOHTypy C MOBepXHOCTbIO, JIA KOTOPOK 
OT KOHTYp ABJIACTCH aCHMMTOTHUeCCKO KPpHBOH (HIM OrHOalouleH TaKOBBIX). 
PaccmoTpuM peryJApHY!O MOBePXHOCTb MOJIOXHKUTENbHOH KPHBHSHBI. [lycTb 

fa OTHECeHa K COMPAXeHHO W30MeTpHyeCKOH cucTeMe KOopyuHaT. Torga 


= V aK (dx? + dy?) (K —raapuasa Kpupusna), u cucTembI ypaBHeHult (2), (3) 
MKHO 3alHcaTb B KOMIIJIeKCHOM (popMe: 


3k, 9=6-—6", (10) 


Ow ny Ow aS fe) Mh eo) 5 © 
uaa: —- ee = = S= —— [| —— = 2 
a Be sayy ee eae ( x at tay) i 
YHTEM 
4 met oe ; 

w.=aV K (T — iT?) (T2@ = —T), w= (aVK) "(um +i), (13) 

B=—( +i) SSF (Ch— Th + Wh) +7 Ch-Th— 2h). (14) 
Fe, 
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Ypapuenua (12) npwsogsca K ypaBHeHwio Kouwm — Pumana (=m 
Mlb B TOM cqtyyae, Korga B = 0. Sto uMeeT MeCTO TOJIbKO AA TEX NOBEPXHO 
crefi, KOTOpble;. KaK 910 serko CJleqyeT “3 paBeHcTBa (14) M 43  yCIOBMS 
nr; = 0, yOBueTBOpAIOT ypaBHeHHIO BUya 


= + (f(x, y) + ig (x, y)) (ti + itz) = 0. (15) 


Ilycrb paccmaTpuBaemas MoBepxHocTh S — Opaslouy C OTBEPCTHAMH, KOHTYDBI 
KOTOPbIX — KycouHo-rviaykue KpuBble Lo, Ly,..., Lm (COBOKYNHOCTh HX 000: 
3Hauaem uepe3 L). Ilyctb 9TH KOHTYPbI CKJIecHbI C HEKOTOPbIMH peryJIAPHBbIME 
nopepxHocramu So, Sy,..., Sm COOTBETCTBEHHO. OO03HayuM Yepes S, KYCOWHO 
ruiaqkyio nopepxHoctb S+S)+S,... +Sm, Upeqmosarad, TO CKeMBAHHe 
MIpOMSBeeHO 2KeECTKO B Tex uacTax L, KOTOpble He KaCaloTCA aCHMMTOTH 
YeCKHX HanpaBJenui mopepxHocteli So, Sy,..., Sm. i 

Ecam So, Sy,..., Sm— y3kHe Nonocbl, TO MOBepxHocTb S, OyfeM Ha3biBatE 
OBaJIOHJOM C OTOPOUeHHbIMU KpasimMu. Tak kak Ha OBaslouje cos6=40, TO MpF 
vsrvOanHHax S, paoub L 6yqemM uMeTb KpaeBoe ycmoBue G; = O (gaa SY). 
B cuuay papeuctpa (4), CONpsXxXeHHBIM Avid G; = f OJHOPORHbIM KOHTYPHBIM 
ycJIOBHeM OyyeT KHHeMaTHYeCKOe ycOBHe Us; = 0. Takum OOpa30M, MbI HMee 
Jit ypaBHeHuli (12) compaxeHHbIe OHOpogHble Kpaepble 3aqaun G;=Q, 
WM Us =O, H3yyeHHbIe B padote apropa (1) (§§ 8 u 9). Mx uHyeKkcbl CooTBeT 
CTBCHHO PaBHbl: n = 2m—2,n*=1—m. Jina cayyaa oBanonuya Cc OJHMM 
oTBepcTHem (m= 0)n=— 2. Ilostomy ogHnopoqHaa 3ayaua G; = 0 He uMee 
HETPHBHAJIbHBIX peweHui. IIpum > 1 9TH 3aqadu Bcerya JonycKaloT 3 (m— J 
JIMHeHHO He3aBHCHMBIX peleHult. Ho OHH JOMKHbI YOBMETBOPATb yCIOBUAM (1) 
OWHOsHauHOCcTH BekTopoB U u V. Ha ocHopaHuH 9Toro sakslo"aeM, 470 
HB Culyuae m>>1 HeBO3MOXKHO (HETPHBHaJIbHOe) H3rHOaHHe MOBepXHOCTH S, 
K aHaJIOrMHuHOMy pe3yJIbTaTy NpHXOsHM uU pH m= 1. Takum oOpasom, MMeeT 
MeCTO 

Teopema. JJ pu 6ecKonexHo manom useubaHUu KYCO“HO-eAAOKOU nNobepXxXHO- 
emu S, =S+S8)+...+ Sm oeanoud S (c omeepcmusmu) ocmaemca ncecmKuUmM, 
B wacmnocmu, oganoud C OMOPO4eHHbIMU KPAaAMU ABAAeEMCA oCeECMKUM. 

HeogHopogvoe KpaeBoe yciopue G;=f MOXHO paCCMaTPHBaTb KaK BO3- 
MYICHHe 2%KecTKOH CBxA3H G; = 0 (HanpHMep HeETOUHOCTh BBIMOJHEHHA yCJIOBUA 
69 = 0). Ho stra saqaya pa3pelluMa JIMUb IpH BbINOmHeHuN 38m -+ 3 ycnoBuH 


Bula \ fz, 4s =0(j=1,...,3m-+ 3). Mostomy »xecrkas cBa3b G; = 0 spaaeres 
; 
CjlaO0-KOppeKTHOH. | 
IIpeycrapsaser elle HHTepeC BLIACHHTb, MPH KaKUX yCsIOBHAX TMOBepXHOCTH 
So.-++,Sm Take OyfyT 2%ecTKuMH. Hampumep, ecun S;— nopepxHocTs 
NOJORKUTEbHOH KPUBUSHbI, TO OHA 8aBefoMO OyJeT 2%*ecTKOl. B stom cmyuae 
Ha ee koHType L; OOpamjaioTca B HyJb G; u H1, a 3TO ROCTATOUHO AA TOO, 
yToOnl p==q==0. Ecau xe L; coqepxKUT wyry acumnTOTHueCKOi JIMHHH 
mopepxHoctu Sj, TO S; MoxeT He 6biTb 2XecTKOH. Ecsm orpepcrua — muocKHe 
KPHBbIe, TO OyJe€M MMeTb YCeYeHHbI OBaJIOMA, X%KECTKOCTh KOTOPOrO OKasaHa 
WHbIM HyTeM B paooTe (*). B strom cuyyae So,..., Sm—nmockue cburypbl, 
KOTOpble BCera WOMycKawT usru6anue. 

Ilytem CKJI€EMBAHUSA TOBEPXHOCTeH MOKHO MOMYYUTH HU pA APyrux KpaewBblx 
yCIOBHH Ain ypaBHenul (12). Hanpumep, ecu ckeeHbI Ba OHOCBASHBIX 
KyCKa OBaJIOWJOB BAOb HX OCOUero KOHTypa L, TO ycnoBusd compsaxenua (11) 
NPHBOAAT K OOOOMEHHOM MocTaHoBKe 3aqauu us6epta (4) quia ypapnennii (12). 


MatematTuuecknit HuHcTuTyT um. B. A. Creksosa Ilocrynuso 
AxkaylemuH Hayx CCCP 4 IX 1956 


UHMTHPOBAHHAS JIMTEPATYPA 


1H. HR. Bex y a, CeCe 31 (73); 2, PAUSE (CUCM S NMG Vets 2 eKy a, Uexo 
CJIOBaK. MaTeM. %KYpH., 6, , 143 (1956). H.B. Egumos, Yen. matem. nayK 
heel eed “H.W. MycxeaumsBuauy, CuHryJIApHble HHTerpasbuble yan 
HHA, M., ; 
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Hornange Akayemun nayr CCCP 
1957. Tom 112, Ni 3 


MATEMATHKA 
r. FYCCH, B. MOEHAPY u K. sos 


NPAMOKM METO) B 3AXAUE KOWIM JIA KBASHJIMHEMHOFO 
PHMNEPBOJIAUYECKOrO YPABHEHHSA B CJIYYUAE JIBYX 
HESABHCHMbIX TEPEMEHHbIX 


(ITpedcmaeaeno axademuxom C. JI. Co6oaecsim 29 VIII 1956) 


Hactosmlad 3aMeTKa COfepxKHT HEKOTOPbIe Ppe3YJbTaTbl OTHOCHTeJbHO 3a- 
jauH Kou us ypaBHeHia 


Ox2 Oy? = i ( (x, UMA pen) Oy (1) 
upepenuwasbHbI onepaTop d°u /dx*—0d?u/ Oy? 3amenaeTca runep6osH- 
J@CKHM OllepaTOpoM, BBeeHHBIM béreviem (1): 

Bh : Ne ates eeE NRE 

fw=lim u(x+h+k, y+h—k)—u(x+h, y +h) —u(x+k, y—k) + u(x, 9) 
paccmaTpuBaetca 3aqaua Kom a ypaBHeHus ‘ 


Bale yee Ou 
fe] ae » Y; ax? ay }* 


02u O72u i Ou Ou ) 


(2) 


Sagqaya Kou crTaBHTCH TaK: HalTH pelieHve ypaBHeHusa (2), yqOB- 
ACTBOPAIOMULee YCJIOBHAM 


= (x), 


2 ee | 
2, y=0 


; 0 
u(%,.0) = 9 (x), -(u— 


rye 9 u ~—cdyHkunu xKmsacca C°, ecnu f He 3aBHCHT ABHO oT Ou/ Ox, 
Ou /Oy, W ¢—dyHKuHA Kacca Ct B MpOTHBHOM CJlyyae. 

PelueHve MOcTaBJIeHHOH 3ayauH ABJIAeTCH OOOOULEHHBIM pellleHHeM ypaB- 
HenHua (1) B cmpicme C. JI. Co6Oonepa. Sto cieqyeT u3 paccyxeHHH, aHa- 
JIOTHUHBIX TEM, KOTOpble HcMONb30BasHcb Monreviem (*). 

Jina ypaBHenus (2) noslyyaloTca TeopeMbl CyleCTBOBaHHA, eHHCTBeH- 
HOCTH, KOppeKTHOCTH 3aqauH Kou, a Take TeOpeMbl O TIpOJOsKaeMOcTH, 
paBHoMepHOH orpaHvyeHHOcTH HM ycTouMBocTu m0 JIamyHoBy pelleHni. 

Jia POpMyJMpoBKH 3THX TeOpeM HEOOXOAMMbI CJlefyrollve ONpeseeHHA: 

TlonoxkuTesIbHad MOHOTOHHO HeyOpiBarollad (pyHKUWA (Zz) HasbipaeTca 


n>0 
1) tuna -O (Ocryq), ecu ( Oia oO, 
0 
C dz 
2) runa W (Buuntuep), ecm V5 = 00. 
n>0 


Ucnomp3ya HopMaspypie cemelicrsa (byHkKuMii wu ananor meToga Ileano 
(meToy, mpuMenenubiii Montenem B 3ayaye Typca), momyyaem calefytoulyto 
Teopemy: 

Teopema 1. Ecau f nenpepoiena u 


lit, 9, u, 0, w) f(x, y, 4, 0, w') | <Ky)o((e-0') +19 2"]), 
38 4 


“de K (y) —cymmupyeman yxkyun u w(z) muna O, mo pewenue 3ada Ty 
Kowu Oana ypaenenua (2) cywecmeyem. (OvesuqHO, eciM f ABHO He 3aBHCHIy 
ot Ou/Ox, Ou (dy, TO AIA CyUlecTBOBaHMA ocTaTouHO, uTOObI f Oblla Hey 
IpepbIBHOH.) ng 
Teopema eMHCTBeHHOCTH aHaslorM4yHa Teopeme Ocryya — ToneaH (°). 
Teopema 2. Ecau 
li, y uv, w—fi(x%, yw, 0, w)|< 
<K (y)o(|u—u'|+|0—0'| +]w—o'l), 
20e K (y)—cymmupyemaa mynkyun u @(z) muna O, mo sadaia Kowu umeen 
ne Obonee oOHO20 pewenua. (Ec f He 3aBMCHT ABHO oT Ou/Ox, Ou/ Oy, 1 
K moxer 3apuceTb HU oT x, mpuuem K (x, y) —cyMMupyemMaa (yHKUHA JBy} 
TI€peCMCHHBEIX. ) ,| 
Teopema 38. Ecau ebinoaHenol ycaoeun meopem 1 u 2, mo 3ada 
Kowu koppexmua. 
Cneqyroujat TeopeMa ABJIAteTCH aHaslorom Teopem Buuntuepa (4) 0 mpo 
JOJKAeMOCTH PpelleHHi. | 
Teopema 4. Ecau éoinoanenol ycaosun meopem 1 u 2 u, Kpome moed,) 
HaYaNbHble OAHHble ONpedeneHbl OAA BCeEX X U 


lf(%, y, u, 0, @)|<CKi(y)o. (ju) +l]o+ |e]), 


20e Ky(y) cymmupyema Ha Kasc0om KOHeuHOM UNMepeaAe U w, (Zz) muna W 
mo pewenue npodorrcaemo 60 eceti naocKocmu. 
Teopema 5. B ycaoeuax meopemot 4 ecau Ky, cymmupyema na e@ceti ocu 
U HALANbHbIE OAHHble PABHOMePHO Oe2paHu4enbl, NpU4UeM 
+00 
le @lke<+ 0, 


—oc 


mo pelenue OepanuueHo 60 éeceti NAOCKOCMU. 
Teopema 6. B ycaoeuax meopemo 3, ecau K (y) cymmupyema na ecett 
OCU U ECAU BbINOAHEHO YCAOBUe Mmeopemolt 4, mo pewleHue ycrmotiuueo no J]Aa- 
nynoey. 
YcTOHYHBOCTh MOHMMaeTCA B CJIeyIOUleM CMbICIe: AA BCAKOrTO - >0 
MOMKHO yKa3aTb y > 0 Takoe, 4TO eCJIH } 
sup |, (xX) — 2 (x) |<< 4, sup |i (x) — 2 (x) | <4, 
—m<cx< +00 —ac xo 
co 


Is O—wOl <a, 


: 
: 


TO | U,(X, Y)—Uyg(X, y)|<Ce AA mOObIX x HM y, Tae uj; — pelieHHA ypaBHe- 
HHA (2), OnpefeyeHHble HavaJbHbIMH JaHHbIMH 9;, %; (i = 1, 2). 

B teopemax 4,5,6, ecau f He 3aBHcHuT aBHO oT Ou/Ox, Ou/ Oy, To Ky 
MO%KET 3aBHCeTb HM OT xX, Kak K B MocwIeqHeM 3aMe¥aHHH TeOopeMbI 2. 

MoxkHO TOCTpOuTb TIpHMepbl, NWOKa3bIBaIOU[He HeOOXOAUMOCTh HEKOTOPbIX 
M3 yCIOBHH Mpesbiyiux TeopeM. AHaJOrHUHbIe pe3yJIbTaTbI MOMKHO MOWy- 
UHTb HW [JIA CHCTeM Bua 


ei = fi (4, Y, bj, Oty Ox On; (On), 2 tapenade er 
Kak JIA pelleHHaA 3agqauu Kom, Tak W QA peuienua 3aqauu Typca. 
Tloctynus0 


16 VIII 1956 
UHMTHPOBAHHAA JIMTEPATYPA 


1K. Bogel, J. f. reine u. angew. Math., 170 (1984). 27 P. Montel, Sur les sui- 
tes infinies de fonctions Borel, Paris, 1941, ch. II. L. Tonelli, Rend. R. Acc. Naz. 
dei Lincei, 6, 1 (1925). A. Wintner, Am. J. Math., 67 (1945). 
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Hornxane Akagemun nayrx CCCP 
1957. Tom 112, M 3 


MATEMATHKA ° 


Nl. Jl. YJIbAHOB ’ 
Ob A-HHTEIFPAJIAX KOM JIS KOHTYPOB 


(ITpedcmaeaexo axademuxom A. H. Koamoeopossim 17 X 1956) 


(lycrb /—cnpsaMJseMblii 3aMKHYTbIA KOHTyp, Ha KOTOpOM 3ajjaHa L-uuHTer- 
emaa cbyHkuna f(C). Torga unterpas 


1 

ser (VG dl = F (2), (1) 
1 

TOUKAa Z JI@KHT BHYTpH KOHTypa /, a HHTerpHpoBaHHe OeperTcaA npoTuB 
* CTpeJIKH, Ha3bIBaloT HHTerpasiomM THMa Kowm m0 3aMKHyTOMy KOH- 
y l. 
Ecau koxtyp / focraTouHO rwiaqKHli, TO H3BeCTHO, 4TO aHaJHTHUeCKaA 
‘kuMA F(z) uMeeT pH Moy_Xoye Zz K KOHTypy / HeKacaTeNbHBIe Mpesesb- 
: SHAYCHHA W3HYTPpH 9TOrO KOHTypa JIA MOUTH BCeX TOYeK KOHTypa | 
Ilycrb F;(©) —Mpegempuble 3Hauenua dbyHKuHH F(z) H3HyTpH KOH- 
al, rye C€l. DyHKuua F; (0) Mower He coBnagqaTb c cbynKuuel f (0). 
lee Toro, dyHkuna F;(C), BooOme ropopx, HeHHTerpHpyema Ha / HH B 
ene JleGera, HH B CMbICe Jlanxya. 
Hactoslad 3aMeTKa NOCBALIeHa BOMpOcy O BO3MOKHOCTH MpescTaBJIeHHA 
smMTHGecKOH dyHKuHH F(z) yepes F;(€) no dopmymne, aHanornyHon (1), 
BMecTo f (¢) croasa Onl dyHKuna F; (6). 
Boyee y3kaa 3ajjaya Oblia HaMH pelleHa B 3ameTKax (5,7). 
V3 pcero CKa3aHHOrO BbITeKaeT, 4TO MPH pellieHHH MOcTaBJeHHOrO BO- 
Ca ynoTpeOsleHve HHTerpHpoBaHHua no Jledery usu no Jlanxya He MOXeT 
4pecTH K wetH. IlosTOoMy MbI BBeJe€M HeKOTOPOe HOBOE HHTerpHpoBahke. 
‘COnpegeneune. [Ilycrb B KOMMeKCHOH MuocKocTH © 3aqaH rulaqKHi 
atyp / qmuupt [) c HayasomM B TOUKe % H C KOHIOM B TOUKe CH MycTs 
ABHeHHe KOHTypa ecTb © = 7(S) = 7, (S) + it, (S), Tye S—NMHa Wyrn YacTH 
upoit 1 or Touku C, yo TouKH © (G=7(0), G=t(lo)). Torga cyHKuno 
) = fi (s) + if. (s), onpegenenuyio Ha /, MbI HasbiBaem A-uHTerpup ye- 
uw ua /, ecnu A-nHTerpupyemsr Ha O<s<ly) Kaman 43 (yHKIHi 


21 (8) = [fs (S) = (8) — fa (5) 2 (5)], 
2 (S) = [fe (s) %1(s) + fr (S) %2 (5)].- 


KommsiekcHoe 4HCJIO 


~ 


e l, 


#1 (8) ds + i (A) \ 92 (s) ds 


0 


I =(A) 


ar) 


ompegesenuio Oyyem HasbiBarh A-HHTerpanom gynkunun f (0) 
KpHBOH I: 


(A)\ FO a=. (2) 
l 


9 MOBOAY ONpeenenusa u cBolicrs A-wHTerpasia Ha OTpesKe CM. (1, Deans 
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Ecau Kxoutyp / spsseTcad eqMHMUHOH OKpyxHOCTHIO, TO C = es (O< 
<2r), u qua aToro cnyyama dopmysia (2) AaerT 


(A). \ {On =— 4) \ [f, (s) sins + f(s) cos s] ds + 
| j=1 0 
+ i (A) \ [f1 (s) cos s — fz (s) sins] ds, 


0 


T. €. momyyaem ompéyenenue A-vHTerpasa 10 OKpy2XHOCTH, KOTOpOe 
BBeeHO Hamu paHee (8). 

Jlna A-uuTerpasop oT JeHCTBHTeIbHbIX CyHKUMH, ONpeeJIeHHbIX Ha | 
peske, cupaBeluBa @opMyJia 3aMeHbI mepeMeHHbIX. MmenHo, wMeeT Mee 
culeyyoulad Teopema. | 

Teopema 1. Ecau f(x)€A(a, 6) u gynxyua x= 9(y) maxoea, 
nepeeoodum wHeKomopolti ompesok [c,d] na [a,b] u npu amom0< By 
<1¢'(Y) |< Bs< 00, mo | 

d 


(4) F() dx = (4) \F @W) 9 Way, 


e 


20e B, u B,—Hekomopole nocmosnuole. 
Tenepb Mbl MOXKeM C(bOpMYJIMpOBaTb OCHOBHOM pesyJbTar. 
Teopema 2. /Iycme |—s3amkxymolli KoNmyp, Oepanuuuearouwut 
aacmb G, u nycmbe ypaeHenue KoXHmYypa umeem gud © =%(s) = x(s) + 1yI 
2de dynkyuu x(s) u y(s) yOoeremeopsiom ycaoéButo - 


|x" (52) — 2" (3) <5. 811% Ly! (62) 9! (81) <hise— 51) 


OAA BCEX Sy U So Npu HeKOmMopelx nocmoannox k>O u a>O0. 
Toeda, ecau axanumuueckaa dynxyua F(z) npedcmaeuma 6 o6A 
G uepes L-unmeepaa muna Kowu, m. e. ecau 


F@=z)\C2 a CEG, FHEL(O), 
l 


F(2= 


1 F,@) 
sar (4)S =i a, 
t 


ede F; (0) — npedenonoie snauenua dyxxyuu F (2) usaympu o6aacmu G. | 
Tpyrumu cnopamMy, NpH ycnopusax (5), HaksaybIBaembIx Ha KoHTyp [: | 
Beskutt L-unmeepaa muna Kowu seasemca A-unmeepanom Kowu*, | 
V3 stToli TeopeMbl MbI MOXKEM 3aKJIOUWTb, YTO MpesebHble 3HaueHH 
MuTerpasia Tua Kou Avid 3aMKHyTOrO KOHTypa sBssoTcA A-nuTerpupyé 
MBIMH (pyHKIMAMH Ha 3TOM KOHTYype. bi 
Teopema 3. Ilycmo anaaumuuecxaa gyxnKyua F (z) npedcmasuma 
eude L-unmeepana muna Kowu 6 o6aacmu G, oeparnuuennott KoumypoM . 
u see B(Z) O2panuuennan aHanumuueckaan dyHKyus @ obaacmu G. } 
o2da 


(A)\F: OR Od =0. | ( 
i ; 

* Uacrupiit cayyal sto Teopemp (l-oKpyxHocTb) Obla Hamu paso6paH B samerke (8 
384 ] 


saeqcTBue. Ecau B kayectse 8 (z) B3aTb p(e)ienes (SS OMe), 
13 TEOPpeMbI 3 BbITeKaeT, YTO 


(4)\ Fi Qed =0 (Os eens (8) 


l . 


- 6Ce MOMeHMoL Gynkyuu F; (2) no Kkoxmypy | paexo: nyaro. 

Takum oOpasom, lpejevbHbie 3HaveHHA aHanMTHYeCKUX (cbyHKuuil Fea) 
Ipbie pecraBuMbl L-nHTerpasiom Tuna Kou Aaa 3aMKHYyTbIX KOHTYpos, 
ayaloT C TOUKH 3peHHA A-HHTerpHpOBaHHA PAJOM cCBOIICTB, BNOWHe aHa- 
{UHBIX CBOHCTBAM aHaJIMTHYeCKUX (PYHKUN u3 KNacca H, usm Ej. 
3ameuannue |. Moxuo Tak xe paccmatpuBaTs L-nutTerpasbi Tuna Kou u 
PaSOMKHYTBIX KOHTypoB. B 9ToM culyyae Tak2Ke MOKHO NOMyYUTh pH 
/IbTATOB OTHOCHTeEJIbHO CBOHCTB TIpeJeJIbHbIX 3HAYeHHH aHaJHTHYeCKHX 
KIHH, [peycraBumbix L-nuTerpasiom Kowu ma HeKOTOporo pasomMKHyTOrO 
Typa. 

SameuaHue 2. Ycnosua (5), HaksaybiBaemple Ha KOHTYyp /, MOKHO, 
Ue TOBOPA, ele ocaOuTb. Tak Kak ocwaOmeHHbIe ycJIOBHA 6osee rpo- 
IKH, 4YeM ycJIOBusA (5), TO MbI HX He MpPHBOUM. 


Tlocrynusto 
25 VI 1956 


UMTHPOBAHHAA JIATEPATYPA 


1A. H. Koamoropos, Ocnosuble NoHATHA TeOpHH BepoaTHocTeli, M.— JI., 1936. 

IIpuspaanos, Tpannunpie cBolicrBa aHamHTHyecKHXx dyHKuHH, M.— JI., 1950. 
© Titchmarsh, Proc. London Math. Soc., 29, 49 (1929). II. Jl. Yauauos, 
aM. COopH., 35, 469 (1954). * TI. JI. Yapauos, Yen. marem. Hayk, 10, 3 (65), 184 
D). Cee ley eo brie ORs TAT = LO2 Ss NouG 4 O77 (1955) ee leawle ey Pabst HOR, 
3-ro Bcecoro3sH. matem. cbe3fa, 1, 107, 1956. § II. JI. YanbauHoOB, Yen. mateM. Hayk, 


. 5, 223 (1956). 
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Jloxaaynn Akangemun nayx CCCP 
4957. Tom 112; NM 3 


Bb. B. WABAT 


IIPHMEPbI PEWWEHHSA 3AQA4M JIMPHXJIE QJIA YPABHEHMH 
CMEWIAHHOrFO THA 


(I1pedcmaeaeno akademukom M. A. Jlaspenmoesoim 28 VII 1956) 


Ilpu u3y4¥eHHU yCTaHOBHBIMXCa JByMepHbIxX OesBUXpeBbIX TeYeHHH Heal 
Horo ra3a B CONsaX pacCMaTpHBaIOT Ba cnocoba Nepexofa Yepe3s CKOPOCTh 3By 
Ka: a) CKOpOCcTb 3ByKa OCTHraeTCA B HEKOTOPOM CeYeHHH Corsa, OJIM3KOM K Mi 
HUMaJIbHOMY, TaK UTO JIHHKA NepexOJla NpOCTHpaeTCA OT OHO CTEHKH K APyPOk 
6) cBepX3BYKOBble 30HbI MPHMbIKalOT K CT€HKAM COMJa BOJH3H MHHHMAJIbHC 
ceyenusa. B nsocKocTH roforpada 3THM AByM cimoco6aM epexOJa COOTBETCTBY® 
[Be TpaHwyHble 3aayH MIA AMHeHHbIX YpaBHeHH C YaCTHBIMH MPOKSBO/HBIM 
BTOPOrO NOpAAKa CMeWaHHOrO THIa, KOTOPble B yMPOUeHHOH MOCTaHOBKe CE 
JIATCA, COOTBETCTBEHHO, K 3af,auamM TpuKomu u Jupuxue. 

B To BpeMA Kak NepBOM H3 STHX 3afay NocBAWeHa OOWIMpHaA MTepatype 
BTOPas, HaCKOJIbKO HAM H3BeCTHO, B JIMTepaType He paccMaTpHBaviacb. Mbt Tipe 
BOQJMM B HaCTOSIeH 3aMeTKe HECKOJIbKO TIPHMepOB, OTHOCALHXCA K MOCTAHOBE 
BTOpOH 3aauH, pa MpOcTOTbl Of(paHHYHBaACcb MOJeJIbIO YpaBHeHHA CMelll 
Horo Tua («Jlanmac— cTpyHa»), KOTOpyio upezmomKun M. A. JlaBpeHTbeB 
M KOTOpyto ycnlemHO HccseqoBan A. B. Buuayse (?) u ap. | 

1°. HagHem c pewienHa 3agqaun J[upuxse Aa mpoctekiuero ypaBHeHHA 
nepOomyeckoro Tua 


O7u Oi 0 

Oe ye 
Iyctb o6nactb D mpegctapiseT co6ol yHOUKY, OrpaHHuennyto oTpesKom [0, 
ocu x Hu kpuBoh L: y = —y(x), rae y(x) — Bax Auddepenuupyeman cyl 


WMA, YHOBJETBOPAOULad YCJIOBHAM: 


y(x) >O0 man O<*< 1; ¥(0) =y (1) =9; |[y’ (x) |<], (: 
IpH¥eM paBeHCTBO AOCTHraeTCH B H30JIMPOBaHHbIX TOUKaX. Ilycrb Ha OTpest 
3aqana dpyHKuna F,(x), a Ha L — hynkuna F,(x), npuyew F, u Fy aBaxybl IM 
(pepenuupyempr uw Fy (0) = F, (0), Fy (1) =F, (1). Tpe6yerca nalirn yBaxk 
Audpepenuupyemyto dyHKUHO u(x, y), yHOBMeTBOpsAIoNlyoO B D ypapHenuw( 
H pHHHMaIOuLy!O Ha rpaHulle 3aaHHble 3HaveHHa. . 
Teopema 1. B npunameix ycaoeuax 3adaua Jupuxae daa ypaenenus | 
uMmeeM KOHMUHYANHOE MHODCECMB6O peWleHULL, KoMOpole, Boobiye 20e0pA, He UMeH 
npedena npu (x, y) —> (0,0). Yeaoeue cywyecmeoeanua makoeo npedena eoidense 
eOuncmeeHHoe pewenue 3adauu. 
J\ist NOKasaTeAbCTBa PacCMOTPHM OOmee peLieHHe ypaBuenua (1) 
u=f(x+y)+fil(x—y), ( 
re f HW fy — MpovsBoubHble ABaxKbI Auddpepenuupyemble dbynKunu. Tlosct 
HOBKa rpaHHuHbIX 3HaYeHHM MPHBOAMT K (PyHKIUMOHAIbHOMY ypaBHeHHIO 
PIA(x)] —f(*) =F (x), Oe <1, ( 
re crporo Bospacratoujaa yHKunA A(x) (A(x)<x ma O<x<l, >(0)= 
d(1)=1) onpeyensetrca u3 ypaBnennii = 
t-+y(t)=x, t—y(t) =A(x) : ( 


HF (x) = Fy (x) — F, [5] — wspectuaa dbyHKuus, F (0) = F (1) =0 
386 | 


DyHKIWMOHaJIbHOe ypaBHenne (4) uMeeT KOHTHHY aJIbHOe MHOKECTBO pellleHuh: 
Ho NMpOH3SBONbBHO 3afaBaTb PyHKUHIO f(x) Ha HEKOTOPOM oTpe3Ke 
Rol, Toe A1 = A(X) BH TOPMa cormacno (4) npolomKaTb sTy yHKWHIO Ha 

orpesox [0,1]. Ecnu npu stom noqunnts 3aapaemyio dbyHKumo f(x) 
OHUax OTpesKa |),, Ay] coorBeTcTBy1OLLHM YCJIOBHAM, TO PYHKUMA, MOsyuaro- 
CA IPH MpofomKeHHH, OyfeT ABaxAb Auddbepenwupyemoli, OAHako, BOOOUTE 
pA, OHA He HMeeT Iipefema npu x0. Takum o6pas3om, cymlecTByeT KOHTH- 
(IbHO€ MHOKECTBO PeleHHH paccMaTpHBaeMOl 3aauH. 


IpH ONONHHTeIbHOM TIpesnONO*KeHHH, UTO lim f (x) cymectByerT, peme- 
x0 


ypaBueuua (4) onpefennetca e LH HCTBEH H BI M oOpasoM, ecm 
deOpeub NOCTOAHHbIM CJlaraeMbIM, HECYMeCTBeHHbIM JIA HalwHX wWevell, 
(MOM Jleyle, HTepHpyA cooTHoteHne (4), Halijlem ; 


n—l 


f(x) = FD" (x) — Dd) FD (x) 
k=0 


momaraem (x)= x, A(x) = AP (x); orcioga BAHO, —uTO 


i cylllecTByeT pelleHve ypaBuenua (4), umeromee lim f (x) = A, TO cyMMa 
x 


© 
paBoli YacTH Take HMeeT Mpegen u f(x) =A — > F ((x" (x)}  onpene- 
h=0 id 


Tea BnoHe. Teopema JOKa3anHa. 

MoxHO Tak?Ke yKa3aTb JOCTaTOUHbIe YCIOBHA, HaJlOxKeHHble Ha (yHKWHH 
) Hu F(x), IPH KOTOPBIX pellienve 3aauH, uMetollee mpegzen mpu (x, y)—>(0, 0), 
ecTByeT. I]pocrefmMM us TakKHX YCJIOBHM ABJIAe€TCA BOSMOMKHOCTh MpefcTa- 
b STH PYHKUHH BOIH3H X = OBBuAeEA(x) = ax + O(x),0O<ca< 1, Hu F(x) = 
ux -|- O(x), re o(x) — Mamas BbICIUerO NOpAKa OTHOCHTEMbHO x. : 
2°. PaccmoTpuM Tellepb cayuali pemienua 3agauu Jlupuxse na ypaBHenus 
[IAHHOTO THIa, KOTOPbIli MOXKHO paCCMaTPHBaTb Kak TIpeJesbHbIM Aya 0606- 
[HOH 3aqauu Tpuxomu. Jia mpocToTs! mpesnomoKHM, 4TO OO6nacTb D — 
XHHH nomyKpyr D1 c quamerpom [0, 1], fonomHeHHEI myHouKOH De, rpanuia 
opol L yopnersopsxetT yenoBuaM (2). B sto O6acTH paccMOTpHM ypaBHe- 


O7u , O7u 
oa + Signy 52 = 9 (6) 
ANTHYeCKOrO THHa B D1 uw runep6omuyeckoro B De (sign y = y/ | y| — 3HaK y). 


peulenvem 6yfleM Ha3bIBaTb (yHKUHIO U(x, y), HeMpepbIBHy!0 B D co cBouMB 
THBIMH TIPOH3BOAHbIMH HepBoro nOpsyKa Hu UpH y = O uMetolllylo BropHe 
HbIe MIPOH3BOAHble, yOBseTBOpstouiue (6). 

Teopema 2. Ecau kpueaa L ydoenemeopaem Kpome ycaceuti (1) ewe 
BUIO 


y' (x)< te 5 MORK RIS (7) 


JACEHCNGO OOCMUZAEMCA AU 6 UBOALIPOSAHHOLX MOUKAX, MO 6 KAacce (PyHKYUl, 
epolenelx 6 D, sadaua JTupuxae Ona ypaexenua (6) He moowem umemb Gonee 


20 = pewleHus. 
JoxagaTembcTBO HeCYIIeECTBEHHO OTIMYaeTCA OT JOKa3aTeMbCTBa COOTBET- 


yolleli Teopempl A. B. Bunayse ((*), § 13). 
3 aMeuaunne. Ycnosuto (7) yAOBMeTBOPAIOT, B YACTHOCTH, BCe NapaoouiEt 


ax (l—x) upu a<il. 
fFeopema 38. B ycaceuax meopemot 2 u npu OonoaHuMenbHOM YCAoé6utE 


ly w@Il<q<l (3) 


wa Jlupuxae Ora ypaenenun cmeuanHoeo muna (6) paspewtuma. 
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B o6nacTu D, npescTaBJiaeM pelleHHe B Bue (3) H, MOBTOpAS C HEOOJIbII 
v3MeHeHHAMH paccyxkeHua A. B. Bunayse (*), UpHxoquM K YPaBHeHHIo) 


f(x) + FR (x) SA NFR (O1dt =e (x), O<¥<1, 
rye 


mn t (1— ¢) tT (1— T) ae t+ x —2tx 
4 
(5 oF Twomey) * 


u g(x) — uspectuaa byuKuna ((2), crp. 49); (0, t) = A(1, t) = 0, gO} 


=g(1) = 0. 
V3 ycnonus (8) BuAHO, YTO paAybl 


id= at./ ADE ee) ; 
poneyee Sn x(t) fs <a 
0 
{ 


K (x,t) = Dy (—1)"e 1"), 1, G(x) = B (—))"e BI 

i n=0 n=0 

CXOMATCA Ha 060M oTpeske [0, Xo], Xo>1; Tak KaK A(1) =1 HA(I,t) = g(1) = 

TO OHH CXOJATCA M QWIA Bcex x u3 oTpesKa [0,1], Mrepupysa (9) u rpegnonanm 

6e3 orpaHHuenua OOuHOCTH, 4TO f(0) = 0, nonyyum An OK x <1 
1 


f(x) —|K (x, t) FR dt = G(x) 


0 


(8aKOHHOCTbh MpefesbHOro Tepexojla of 3HaKOM MHHTerpasia mpoBepser 
JerKO). ~ 
_ SameHaad 3yecb x Ha A(x) M OOo3sHayan f [A(x)] =h(x), G[A(x)] = Ai 
K [A (x), t] =L (x, t), nonyuum ypapuenue Tuna Ppeyrompma 

1, 
h(x) —\L(x, t) h(t) dt = H (x). 
0 
Vis Teopembl 2 cyleqyeT, YTO OHO paspelIHMO, a 9TO HW OKa3bIBaeT TeOpeM 
3°. B KayecTBe cyleqyioujero WpHmMepa paccMoTpuM pelmleHHe 3ayaun JI! 
puxse Jai ypaBHeHHA 93/IMNTHYeCKOrO Tula B Kpyre p<_1 u runep6om 
yeckoro B kosbue 1<p<h: | 
ey ‘ 07 u 
| ee Sa tes tsign(I1—p) Se =0 
pe U £—MOMAPHbIe KOOPAMHAThI); TPpPaHH4Hble 3HAaYeHHA 3afaloTCA Ha OKPyy 
HOcTH p = Ah. 
Teopema 4. Cyiwyecmeyem ecrody naomnoe muoocecméo snavenuti h >} 
Oaa Komopelx sadawa J[upuxae OnaA ypaeHenun (10) umeem eduncmeeHh 
pewenue npu ambelx (Oseandu Ouddepenyupyemvix) epanutnolx 3snaveHue 
a makoe eciody naomHoe mHoowecméo 3sHaueHUutL h, Ona KomOpelx ama s3adah 
AUbo0 He paspeuluma, AUOO UMeem KOHMUNYAALHOe MHODKeECM6O peeHutl. 
[ia WOKasaTebCTBa 3aMeTHM, 4TO B KoNbUe 1<p<h pemenue ypa 
HeHua (10) npeycrapasetca B Buze “| 


u=f (Ine +t) +f, (Ine —2). 


O6osHaunM ¢(t) sHayeHHaA 9TOTO pelleHHA Ha OKPYy2KHOCTH o=1 nu no om 
3HaYeHHAM NOCTPOMM rapMoHHYeCKy!O B Kpyre p<(1 cdynkuuio. SanucplB 
yculoBHe HempeppipHoctn Ou /Op Ha OKpy2KHOCTH p = 1, nNomyaaem 


2m 
Auras ' 
we \? (c) cle 


0 


~ dz = 2f" (t)— 9" (t). 
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}CHHIYJIAPpHOe HHTerpaJIbHoe YpaBHeHHe JIErKO oOpaulaerca: 


27 
, , 4 , me 
e()=fO—s\F@etgtpta. (11) 

0 

-TaHOBKa TPaHH4HbIX SHAYCHHH Ha OKPy?KHOCTH p =A MpuBo_UT K Cco- 

meHuto. f (¢ + a) —f’ (t—a)+ 9’ (t—a) = F’ (t), rrea=Inh u F (t) — 

HHble HA p=h 3HaueHHA. Samenaa ayecb ¢t Ha tta u nojcrapiaa 

TO o’(t) ee BhIpaxenve u3 (11), nowyuaem 


27 


f’ (t+ 2a) —5-\ f (etgt* Ft ak = Ft +a). 


0 


JOLIMHIMH JI TeOpHH MHTerpasbHBIX ypaBHenuii Merogamu (cM., HallpH- 
(?)), HaxoquM 
27 
t™—t 


1 , d tT 
\f (t + 2a) cig — de +f ()=— F'(« +a) ctg =! de. 
0 


2 


SSeS 


aMeH¥M B HHTerpave CleBa NepeMeHHyio t Ha t— 2a MH CHOMKUM 9TO ypaB- 
1€ C NpeAbI,yWIHM, B KOTOpOM ¢ 3amMeHeHO Ha ¢t + 2a; nowy4auom 


i (+a) +7 (1) = G(¢); (12) 


or 


Git) = F’(t + 3a) + =\ F’ («+ a) + at — H3BecTHan (pyHKMa. 
DyHKWHOHATbHOe pes eile (12) merko peuiaetca c TOMOLEIO px 0B 
co oc 

ybe: ECM MONOKUTD G(t) = > chet u f'(t)= >) tre, To aaa 
eeeCHUA HEMSBECTHBIX ee eer on Th eis lanes CHCTeMy ypaB- 
Ali 

27piCOs 2a, Cail, | (13) 

, 2n+1 7 


H a--—y,— >» rae m Mn — HaTypaybuble wHC/a, TO CucTeMa (13) 


a 
DEUIMMa MIP JIOObIX Cp; IPH 9TOM eC — — asreOpavuecKoe 4HCJIO, Jer- 


WOKa3aTb CXOQAMMOCTb pxaya ua f’ BMecTe c pxgomM gna G. Ecum xe 
2m+1 7 
2a aD 
(CA PaSPelUHMOH JIMIUb IPH JONOMHUTebHOM YCJIOBHM OOpalleHHA B- HYJIb 
TBETCTBYIONIMX KOSPPHUHEHTOB Cr, HO B 9TOM CyJIyyae pellaeTcH HeOJHO- 
THO — C TOUHOCTbIO JO mOGOK yHKUHH, B pasmomKeHHe Dypbe KOTOpOl 
[iT TapMOHHKH JIMUIb Tex HOMepoB &, JIA KOTOpbIX cos Zak == 0. Teo- 
a JOKa3aHa. 
4°. PaccMOTpHM CHOBa ypaBHeHve CMellaHHoro THNa (6), HO Tellepb B 
yusockocTH y>>—A (h>>0); rpanwunpie sHayeHve s3ayqaem Ha MIpaAmMol 
—h. TIpeqnomaraem, 4To 3ayanHad (yHKUMA BaxKbI Wupdepenuupyema 
JOBJIETBOpAeT BMeCTe CO CBOeH MpOHSBOAHOH MepBoro MOpA{Ka YyCJOBHiO 
blepa B Oe€CKOHEYHOCTH C MOKa3aTeseM «<< 1. 
Teopema 5. Cqopmyaupoeannan sadava Jupuxae Oana ypasnenus (6) 
miobom h umeem KOAMUHYAaAoKOe mHOoKecmeo petuenut. JlonoANnUMeAbBHOE 
Inonoscenue o cYiuecmeoeaHuu npedena npouseodHoll pewenuaA npu 
— oo 6bldensem eOUuNCMBbeNHOe peilenue 3adauu. 
Moka3aTeJIbcTBO aHaJIOrHuHO Npesbiyyujemy. 


TO cucTema (13), BooOmje roBops, HepaspeliumMa. Ona oKasbi- 


Tlocrymuao 
9 VI 1956 
IMTHPOBAHHAS JIUTEPATYPA 
i M.A. JlIappeuTpes, A.B. Bunagse, JAH, 70, Ne3, 373 (1950). ? A.B. Bu- 
-3e, Tp. Macr. um. B. A. Crexnosa, AH CCCP, 41 (1953). 8c. T. Muxauu, Un- 
WibHblIe ypaBHeHua, M., 1949. 
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Jloxnaygnt AKafweMunm Hayk CCCP 
1957. Tom 112, M 3 


P. H. WEPBAKOB 


NPOEKTHBHO-HHBAPHMAHTHDBIE PEMEPbI JIMHEMYATON . 
NOBEPXHOCTH, MPHHAJWJIEKAWIEM JAHHOM KOHTPYEHUMH 


(ITpedcmaeaeno axademurom IT. C. Aanexcaxdpossim 3 1X 1956) 


B nacrosmel cTraTbe paccMaTpHBaloTCcA IIpOeCKTHBHO-MHBapHaHTHble penep 
jmMHeHyaToH NOBepXHOCTH, MIpHHaexaiomjeH aHHOH KOHIpyeHUMH (avail 
THUHbIC MOCTPpOeHHA B MeTpPHYeCKOH HM adbpHHHOH YTeOMeTpHAX MpoBeeHBl | 
(, °)). O6osHayeHva, B OCHOBHOM, COOTBETCTBYIOT IIPHHATHIM B (°, 4). 

§ 1. Hoctpoenue penepos. Ilycrs A,A, — yd KOHrpyeHuE, 
A,, Az, As, Aqg—BepuiuHbE penepa. B  epvBallMOHHbIX (opm 
max dA; =o A, dopmpr IIadhpa wk = ak w3 + Shot yyoBseTBOpAIOT U3Bee 
HbIM ypaBHeHusMm crpyKtypb! Dw} = [o/w?]. Il[pwnaw 3a OcHOBHBIe (opi 
o? HM wt, MH mpoBeya NepBblli war ukcalMu pelepa, NOJYYHM: @} = 
of =}. TIpu stom doxycpr F; syya onpegenatca paBeucrBamH Fy= A,-+4 
F, = A, — Ag, a TOpCbl KOHTpyeHIHH ypaBHeHHem (103)? — (4)? ==) 

Jipe sHHeuaTbIe NopepxHocTu-S, u Sz, NpoxoyaujMe yepes aHHbI 
KOHIpyeHUHH MW COMNpAxKeHHbIe B CMbICMIe CaHHHa (°), MOryT ObITb XapaKkTepk 
30BaHbl B MpOeCKTHBHO-HippepeHuUHaJIbHOH TeOMETPHH CJIEYIOULUM CBOHCTB 
KacaTeJIbHad MJIOCKOCTh MOBepxHocTH S, B mOOoH TouKe M, syua saBlAe 
KaCaTeJIbHOH MJIOCKOCTbIO MoBepxHocTH S; B TouKe Mz, sJy4ya, TrapMoHuye 
conpsxkeHHon c M, OTHOCHTeIbHO (OKyCcoB JIy¥a, IIpHYeM KacaTeJIbHaA 
CKOCTb NlopepXxHocTH S; B M, saBMAeTCH KaCaTeJIbHOH MJIOCKOCTbIO MOBe 
nocTtH S, B Mj. 

IIpH name puKkcauuu ypaBHeHue oF ot = QO BbIJeAeT CONpA2KeHHYt0 Cel 
JMHeHYAaTHIX MOBEpXHOCTeH, IIPHHayexKall4X KOHTpyeHUHH, a MsOCKOC } 
A,A,A3 u AyAgAq ABNAIOTCH KaCaTeJIbHBIMM TJIOCKOCTAMM 3THX TOBepXHt 
cTeH B TOUKaX A, UW Ag. \| 

Ha Bropom ware (puKcalHH BO3HHKaIOoT 7Ba BapHaHta. B o6oux sBapHal 
Tax TOUKH G; = A;-+ A, u Gy=A3— Ay MOMaqawT Ha yUH KOHTpyen 
Ky, 4 Ke, ABMAIOUluXcA Mpeoc6pasopanhamu Jlatimaca jaHHOH KOHTpyeHil 
TIpH MOMOUIM, COOTBETCTBEHHO, NepBOH H BTOPOH (hoKaJIbHbIX ceTeH, uM mpd 
U3BOMTCH HOPMMpoBaHHe, HCKOUAaIOWee H3 paccMOTpeHHA JMHeliuaTHIe Hd 
BEPXHOCTH, Y KOTOPbIX BbIPOKMaeTCA XOTA Obl OHA POKaNbHaA JMHUA. 

B meppom Bapwaute (K-penep) puKcalluA mpoucxoyuT Tak, 4TO Tp MBI} 
A\A, 4 A2A, UpunaqnexkaT compnkacalollemyca KoMMseKcy ceTH juid Jae 
Horo Jly¥a (T. €. KOMIJICKCY NPAMBIX, OMpeyeHeMOMy JaHHbIM JyyOM H JBY 
Ma TlapaMH OeckoHeyHO OM3KHX Jyueli mHHeluaTHIX nNoBepxHocTel cet 
MpOXOMMMX Yepes sTOT Jy4), a BO Bropom (M-penep) — Tak, 4TO BeprIHHll 
ABNAIOTCH MeMaHHbIMu (°) TOUKaMM JlyYa OTHOCHTeMbHO (OKYCOB. 4 

IlocneqHui war dukcalun NpoHsBO_uTcA Tak, uTo npamaa A,A, craHe 
BUTCA NPAMOH, COeqMHsIOUeH BTopble PoKycbl Wyyeli KoHrpeynunH K, u | 
(9TH (okycbl copnayawr c TouKamH G, u G,). IIpucoequunB eme o6nmuHe! 
HopmupoBanve (A,A,A3A,) = 1, nomyaHM cueqyomjMe cooTHOUIeHHe Ana KG 
athpuuventos a u bf: . 

i Op = 0g 0h 0, a sibh = bee Bee 
ay + a; + a3 + ay = bt + + 03 4+ 1 = 0, 
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2 af 1 2 2 1 1 2 
Q— a, = b,-—-6, =A, 6, — by = aj — a = B, 


3 4 3 4 3 4 
a, — az = 6b, —b, = A’, b; — bs = as — at = B" 


a; — ay = b; — 8 b; — bs = a; — a}, 7 
B*— A? =c=const, A+eA* = 0, 
ee 1 yma K-penepa uv ¢=—1 qua M-penepa. 


 YYeTOM STHX COOTHOINEHHH YCOBHA MHTerpHpyeMocTH jlepHBallHOHHBIX 
MyJI OyayT coyepxaTb 11 BHeEMIHHX AUpepenwnabHBIX ypaBHeHHit Ha 
pyHkunit Hu OyfyT onpeyerATh KOHTpyeHUMlo, @THECeHHYIO K MpoHsBONb- 
CeTH CONPA2KCHHbIX JIMHeMYATbIX MOBeEPpXHOCTeli, C MpOHsBOJIOM 3 (byHkK- 
2 apryMeHTOB. 


Monaraa wt = 0, (of) 4-9 = dS, (2*)1_, = %}, Momyuum 2 penepa suueli- 
: ak 1 


9H MOBePXHOCTH, NpHHaqexallel AaHHoi KONrpyenmHy. JlepupalvouHple 
MY JIbI STHX penepoB OyJyT MMeTb BHI: 


dA;/ds = akA,, (1) 
= (0), of =a = 1, (area) (a; — as)” = c = const, 


3 1 4 3 1 2 3 4 
Ay — Hy == © (Xz — 4), ay +4 + a; + a = 0, 


(Las a (oe Plea F (2) 


7 — wspecrubiii MHBapHanT KOHTpyeHuH (HHBapHanT Banpuia). Tak Kak 
(ep MomHOcTbIo PuKcupoBaH, To ds uM a ABAAIOTCA MpOCKTHBHBIMH HHBa- 


\1HTaMH =JIMHEMYaTOH MOBepXHOCTH, MpHHaVexKalleh JaHHOH KOHTpyeHHH. 
§ 2. BuuucauTenbupe dopMywaeH. Paccmorpum penep Kourpyex- 
i, OTHECCHHBIM K TOpcaM H TpeoOpasoBpaHuaM Jlanvaca, BBeJeHHbI B ("), 
VI, § 4. Ero jepupaivouHbie (bopMysbl MOXKHO 3anmvcaTb B o6o03Haue- 
xX §§ 185—191 (*) (samenia smb A; uw oF na B; u vi) B Buje: 


-=v B,, rye v3 uw v4 —raaBHble (OPMbI, a OCTabHbIe Vv? BbIpaKatorTca 
i 1 2 i 


e3 HHX pH nomomu Koappuuventos PunnKospa «, «’, B, 6’, y UT. A, 
mum B=f’=$,=8'=0 B cnuay BbOopa BepumH B,; u By a 


tu; + v3 + 0;=0 8B cuny Hopmupopanua (B,B,B,B,)=1. Sror penep 
3aH C HalluMMH pemepamMu cbopMysamn: 

By =k, (Ay a As), By = hg (Ay ae Ay), 

Bs =)3(A3 + Ay), Bs = ha (As — Ay), 


Moksha = 1, 4ryy’Arda = Cheha, Y/APATAg — YARASAa + © (WMT gAg — @’AAAGAR) = O. 
k 
“oa mosyuawTca cleqyioulve CopMyJIbl AJA BbIUMCIIeCHHA «;: 


c ds? = 4yy7’03u8, 4at ds = hy + 20q, 402 ds = by — 204¢, 

4aids Se a vy a 20.q, 4at ds —— Sars by a 20,q, 

4o2ds = dn ¢.ui — d In 9,03 + 2 (vt — v3 — eQ,q), 

4alds = d\n 9,04 — d In 9,03 + 2 (vt — v2 + 2Q2q), 

4atds = d\n 903 + 2 (v3 — of — Qeq) — d\n ,0$, 

4a8ds = d\n 9.03 + 2 (03 — vf + Q.q) — dIn 103, 

8alds? = 4 by + chsq ds”, 8aids” = 405 + cpg ds?, 
8alds? = 4° — cig ds?, 8a2ds* = 4, — cbgq ds’, 


by = 7,02 + 204, G1 = 7 (U4)? — ex (08)?, Pa = 7’ (08)? — x’ (05), a= OYO3 + 


19° 4\3 
402, b= 03 of —v8 8, 77’ Yo=a817' (U9) — exc’ (B105 + B, op) Oe] + 10’, (05), 
391 


U0, = W'BL 7 (ot)? + aa’ (B,04 — By 08) 03 of — ayy’ (0t)?, $2 = 27" (v3)? (03)? 
— e [ay’ (v3)4 - a’y (vf)*], Q, + Q, = 2a (03)? o, Q, — QO, = 2a’ (vf) 
OTHOCHTeIbHO WHBapHaHTHble muddepenuuasbubple (POpMbIu g = (v8 US 0199) 
Sru (popMysIbI WOKa3bIBaloT, YTO MHBapWaHTbl a, al, af, a2 — BTOpGm 
nopsyKa, OcTaibHble « — nepBoro NopAKa, a Takxe, ITO B K-penepe mq 
KsHOUAIOTCA 3 PaCCMOTPeHHA TMOBEPXHOCTH (%)%2)e=-1== 0, BAOJb KOTOPEBH 
nipamaa F,G, (uma F,G,) copnayjaer c acuMnTOTHYeCKOH KacaTeJIbHOH, a 
M-penepe cKIOUaIOTCA M3 paCCMOTpeHHA MOBEpXHOCTH (9,92)-—1 = 
y KOTOPbIX OHA H3 POKAaMbHBIX JMHMM ABJAeTCH ACHMITOTHYCCKOH. 
§ 3. Teomerpuyeckoe 3HaveHHe HHBapwaHTOB. Teomerpyugy 
CKad XapaKTepHcTMKa 9JIeMeHTOB HalwHx pemepow sicHa u3 § 1. HasopBem Bef 
munb A, WH Ay MpOeKTHBHBIMH WeHTpamu Jlyya. PaccMoTpuM TOUKH 
Xi, X3, X,(i=1,2) mepeceyenua syua A,A, c mmocKocTaMM Tyke 
viMetollero Ocbio A3Ay4, HW MpOXO[AIMMU, COOTBETCTBEHHO Yepes: , | 
1) roukH, 6ecKoHeuHO OM3KHe K (POKycaM Jyya Ha JaHHOH JIMHeEHIATO} 
nopepxHoctTy .S; 
2) TOUKH GecKOHeHO OM8KHe K WeHTpaM styya ua S; 
3) TOUKH, SeCKOHeYHO 6H3KHe K WeHTpaM Jlyya Ha JMHeliuaTOH NOBepw 
HOCTH, NpoxofsAleH yepes yy, AIH KOTOPOH a2 = 0 wim of = O uw KOTOp 
umeet c S Ba OOMMX OM3KHX Mya; 
4) KacaTemIbHble K JIMHHAM, OMMCbIBAeMbBIM BeplinHaMH Az Hu Ay Pe 
nepa. | 
ToukH nepeceyenua upamoiw A3A, Cc MMOCKOCTAMM Ily¥Ka, HMerOLey 
ocbio JWyy A As, H NpOxXoAAWlMMM Yepe3 TOUKH, OecKOHeyHO OM3KHE K TOW 
kam A; (i = 3,4), o6o3Hauum Y°. Torga nomyyum caeqyioule dopmyspt, 
Ka3bIBalolllMe TeEOMeTpHYeCKOe 3HAUeHMe HallIMX HHBapWaHTOB: 


cds* = 4DV5(F iF 2XiX4), ds = DV, (A,AiPaX)s 
ods = DV, (A,A,F,X3), a3ds = DV, (A,A3G1Y°), 
ads = DV, (AsA,G,Y*), a5ds? = 2DV (A.A, FX), 
40S? = OP Ae), te =e DV (A, Aska 
at = «, DV (A,A,F,X%), 
rye DV o3HataeT cilox%KHOe OTHOWIeHHe, a DV) — ero rmaBHyio yacTb. 


Byfem nasbipaTb E-nopepxHocramMu JIMHeHYaTbIe MOBepxXHOcTH, ‘npHHale 
*KalllMe JaHHOW KOHTpyeHUMH MW Jaloljwe SkKcTpemMyM MHBapHaHTy ds. O6o3H 


4HM “epes %;, dS HHBapHanTb! E-noBepxHocTuH, conpsxenHoli c S. Torga 
eM MMeTb 


I 


{(aq — 0) ds mupue = 1, 


; (aq +o?) Se A 
(a; —og) ds mpv ¢ == — 1. 


OTH (opMysibl BMectre c (2) jaloT BO8MO%xHOCTb ONpeyeIHTb reomerpuyed 
KOe 3HaYeHHe HHBapHaHTos «i. 
l 


§ 4. Hatypanbupe ypaspueunua. Tlonyyenupie B §§ 1 u 3 De 
BYIbTATHI alOT BOSMOKHOCTh HAXOJWTb HaTYpaJIbHble ypaBHeHHA MpOeKTUBHE 
MHBapHaHTHBIX KJlaCCOB JIMHeHYaTHIX MOBePXHOCTel, NpHHayexallux jaHHe 
KOHTpyeHUMH. YkaxKeM HeKOTOpbIe H3 HUX: a2 = () — NOBepXHOCTH, Ha KOT 
PbIX KacaTeJIbHaa K TNepBOH JMHHM WeHTpos (A,) copnagqaeT c pe6pom Pe 
nepa A,A3; %} = O— nosepxuocm, y KoTopbix A,A, onucniBaer TOpc, peOpo BOS 
Bpata KOTOpOro He copnayaeT C MHHeH WeHTpoB; o!—O—nopepxuocry, y Kt 
TOPHIX MMOCKOCcTh ;A,A3A, cojep2xKuT KacaTeIbHy!o K sHHHU (A3): o2 == Om 
MOBepXHOCTH, y KoTOpbIx MocKkocTb A,A3A4 cofepxKHT KacaTebHYIO “Kk Vv 
Huu (Az); of + a} = 0 — nopepxnocTH, y KoTOpplx mepBat sHHUA IleHT pe 
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a 


eTCH ACHMIITOTHYECKOH (3aMeETHM, UTO B cuyyae M-penepa o6e smHHHH 
HPOB CTAHOBATCA ACHMITOTHYeCKHMH OJHOBPeMeCHHO); a? = af — TOBepXHO- 
y koToppix A,A, sBaaeTca acHMMTOTHUeCKOM KacaTewbHOl (B cay- 
7 Bpenepa 9THM cBOlicTBOM O6slaqaior A,Az; uM AgA,y OfHOBpemenHo); 
| 5 —- (a2 + at) = 0 B K-penepe — moBepXxHOcTH, OjHa U3 (poKaJIbHBIX 
{i KOTOpbIX sABueTCA acuMMToTHYeCKOli; 3 — at + (at + at) = 0 B 
detiepe — MOBE€PXHOCTH, Y KOTOpbIX ipaMaa FG, (HIM F2G,) saABaneTcH 
FNTOTHYECKOH KacaTedbHOH; «a3 — a2 = 0 — MOBEPXHOCTH, Y KOTOpbIX 
- ONMCHIBaeT TOPC, oa? — a2al —= 0 — HOBepXHOCTH, Yy KOTOPbIX IpsMasxi 
, ONMCbIBaeT Topc. 

AHAJIOTHYHO = XapakTepHsyloTca mopepxHocrH af—0, = 0, a = 0, 
yOur. yg. Wudhepenuvanbupe ypaBHeHua Bcex 9STHX mnoBepxuHocteli 
OPCOBBIX NapaMeTpax) JIerKO Nosyyaiorca no (bopmysam § 2. 

5. IIpeoOpasopauna Eroposa. Ilyctb v = const — oquonapa- 
YMYeCKOe CeMEHCTBO JIMHeHYaTbIX NOBepXHOCTeH, NpHHayweKaulux aH- 
KOH pyeHWMu HW OTHeceHHEIX K K- nau M-penepy. Iyctp M— P (M) — 
2>KTHBHOe NpeoOpasopanHve, KoaptpHUHeHTb! KOTOpOrO s3aBHCAT OT Mapa- 
a v. Byylem ucKaTb Takve CeMmelicTBa sIMHeiuaTbIX MOBepxXHocTeli, MpH- 
€sKalllHX KOHTPyeHUHH, JIA KOTOPbIX MOMKHO HalHTH mpeoOpasopanne 
>P(M), Up KOTOpOM ogHa H3 (POKaJIbHbIX TOBepXHOCTeli KOHTpyeHIHH 
lg IIpeBpalaeTca B (OKaJIbHy!0 NopepXHOcTb KoHrpyenuun P (A,) P (Ag) 
“Me MpeoOpasopanus Ha30BeM — No aHayioruH c (1) u (#7) —NpoeKk- 
BHBIMH nNpeo6Opa3s0BaHHamMu Eroposa l1-ro poga). 
pHatypambHoe ypaBHeHve UCKOMOrO Kulacca (CcOfep2xKalllero col5 noBepXxHO- 
li) MOxeT ObITb 3alucaHo B Bue * 


det j] g* | = 0. (3) 


d ) 
|--- Gi, Momyaaem pekyppentHble dopmyss g?,, = 74} + g7Pks BE — Ko- 
DHUMeHTbI Towyyaomuxca u3 (1) yepuBaluoHHEIx dopmyn dR./ ds = 
R,, Tye 


(P’ (Ay), P(Aj), P (Az), P(As)), Ro=(P'(Ai), P(A), P(A2), P (Aa) 


Rw 


. ., a P’ o3HauaeT IpoeKTHBHOe NpeoOpasoBaHHe, KOSPPHUMEHTLI KOTO- 
0 CYTb MpOH3BOAHBIe OT KOZPppbUUMeHTOB MpeoOpasopanua P. 

| AHasIOrH4uHO HaXOJATCA NOBEPXHOCTH, MPH NOMOLIH KOTOPbIX OCYILeCTB- 
loTca mpeoOpasopaHua Eropopa 2-ro poja (cOxpaHsAollve COMNpAxXeCHHOCTb 
|M JIMHeHuaTHIX NoBepxHocTeH) M 3-ro pofa (MpOeKTHBHbIe IeHTPbI OCTAIOTCA 
(KaMu, rapMOHHYeCKH pa3syesAIOMIMMH (boKycbl). B mepBom cJlyyae B Mep- 


i cTpoke ypaBHeHua (3) oOTAMUHBI OT Hy g? = —q>=1, BO BTOpOM 

= Gg=li. 

) Bypat-MonrompeKHi rocyapcTBeHHElt Ilocrynusi10 
llegarorHyecKHli HHCTHTYT 13 Il 1956 


um. Ji. BaH3aposa 
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| * Boe nHyeKcsl mpoberaor sHauenna oT | Jo 15. 
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Jloxaagn Akagemuu nayx CCCP 
1957. Tom 112, Ne 3 


B. B. METPOB u fr. M. YJIAHOB 


OBLUIHOCTb CKOJIb3AL[MX, BABPAWMOHHbIX H OFTHMAJIBHbIy 
PE)KUMOB KJIACCA CEPBOMEXAHH3MOB 


(I1pedcmaeaeno axademuxom C. JI. Co6onesoim 27 VII 1956) 


B HacTostlelt 3aMeTKe OCBeMaeTCH OOUIHOCTb, MPHCyllad CKOJIb3SALIHM, BE 
PalMOHHbIM HM OMTHMAsIbHBIM PeKHMAM CeEPBOMeXAHH3MOB, 3akJOUAarOlla 
B OJMHAKOBOM XapakTepe HX J[BH2KeHHA IIpH BCeX Tpex pexkuMax. ONTHMAaJIbHh 
MIpOlecc IBUXKeEHHA ABJIAETCA B HEKOTOPOM CMBICJIC MIpeAeIbHbIM [JIA CYHILEC: 
BaHHA MepBbIX JBYX J[BUXKeHHH CepBOMeXaHHsMa *. 

HecmoTpa Ha TO, TO paccCMOTpeHHeM CKOJIb3atuXx (*”) H, OCOGeHHO, I 
pallMOHHbIx pexkumos (2714) B TeopHH HeNpxAMOrO perysIHpOBaHHA 3aHHMalw 
CpaBHUTeJIbHO JlaBHO, H3y4eHHe STHX PEXUMOB MPOH3BOANMOCh JO HacTOAMig 
BpeMeHH He3aBucumo. B To xe BPeMA CepBOMeXaHH3M C BHOPOKOHTYPOM MO## 
HMeTb J[BHXKeHHe, AHANOPH4HOe CKOUIb3ANLEMY, HW MOAOOHOe ABH2KEHHE MOXET OB) 
TOyueHO OT CepBOMeXaHH3mMa H 6e3 BHOPOKOHTypa — NocpeACTBOM MpHM 
HHA MO3HIMOHHBIX, CKOPOCTHBIX M Jpyrux OOpaTHbix cBaA3eH. HuxKe noKka 
BaeTCA, UTO C MOMOMLbIO STHX PEXHMOB B OMpeseseHHOH Mepe MOXKeET ObITH Pe 
JIM30BaH ONTHMAJIbHbIM pexKHM JBY>KeHNA CepBomMexaHH3mos ((® 4, 1°) nw apy 

OrmeTuM, 4TO TOL BHOpaWHOHHEIM pe KHMOM CepBOMeXaHH 
3eCb NOpasyMeBaeTcsA ero JBHXKeCHHE IPH HaNMYHH BHOPOKOHTYpa, OXBaTHIB} 
1oulero yiipaBsaioulee ycTpolictBo (pene). Joh on THMANbBHBIM Pek 
MOM Tll0J[pa3yMeBaeTCA MOHOTOHHBIM nepexoAHbIi npomecc (um c onpexeneik 
HbIMH KOJIeOaHHAMH) Ce€pBOMeXaHH3Ma, MpOTeKalollvii 3a HaHMeHbIlee BpeM 
IPH MMeIOULMX MeCTO B peaJIbHOCTH YCJIOBHAX B BHe OrpaHHueHui KOOp] Mal 
CePpBOCHCTeMbI MH UX MPOMSBOAHbIX H OrpaHHYeHHH CH WIM MOMeHTOB, MpHi 
)KCHHBIX K CHCTeMe. 

AuaJIM3 yKa3aHHbIX PeXKHMOB HU CpaBHeHHe HX MOSBOJIAIOT BbIABHTb CHHCTE 
AMHAaMHYeCKHX ABJICHHH, IPHCYLULHX BCeM TpeM pexKHMaM, 3akOUaIOINeeCa B I! 
XKeHHM yMpaBJAlollero ycTpolctBa (pesie), 6H3KOM K NepHowHuecKomy, Ct 
CTOTOH, OlpeesAeMOH NapaMeTpaMu CepBOMeXaHH3Ma, BUJOM CBa3eli H BeHUE 
HOM BOSMYINeHHA (paccorsacoBaHHus). ITOT OCOGbIii BUA ABUXKEHU A CepBOMEXaHE 
Ma ABJIACTCH CKOJIbSALIUM J[BH2KCHHEM H MOXeT ObITb OMpeemeH B casoBoM Mp 
CTpaHCTBe Kak J[BH>KeHHe Ce€pBOMeXaHH3Ma K CTallHOHapHOMy COCTOAHHD (I 
JIOHKEHHE PaBHOBECHA, ABTOKOMeOAHUA) NOCMe MpHOKeHHOFO BOSMYLIEHHA Mp} 
BHOpallMOHHOM pexKuMe ynpaBatoulero yctpolicrBa (pene). Bprxoquan Koop 
AMHaTa CEpBOMCXaHH3Ma MO2KeT H3MCHATBCH MOHOTOHHO HJM C HEKOTOpBIMM K 
JeOaHHAMH OKOJIO MPHOBEHHOTO COCTOAHMA, OTBeYaIoMero GamaHcy BXOjHBE 
CHPHaJIOB (OT BOSMYICHHA H OOpaTHBIX cBA3e). YupaBasioulee 2Ke yCTpolicTB 
HaxOJACb Ha NPOTAKeHHM BCePrO yuacTKa JBHXKeHHA B BHOpalHOHHOM pexKHM 
MOM€PeMeHHO TiepeKOUaeTCH B MOJIOXKCHHA «BKJHOUCHO — BbIKJOUeHOy HJ 
«BKJIOYEHO TOC — BbIKJIIOUeCHO MUHYC». } 

J{aHHoe onpesesienve He orpanw4nBaeT BOSHAKHOBEHHA HW MpOTeKaHUs CKOMII 
3AMerO ABUXKCHHA YCJIOBHEM HYJeBbIX AMMJIMTYA HW GeCKOHeEYHBIX YacTOT KOM 
Oanuit yUpaBlAlollero YCTpoHcTBa, KOTOpble MOryT UMeTb MecTO TeopeTuyeck 
MpH OMHOsHayHOl XapakTepucTuKe peue. \ 

Ha puc. | npeqcrapnenbl cTpyKTypHble CXEMbI CHCTEMBI ABTOMATHUeCKOrO P 
ry IMpOBaHUA A KNACCHYeCKON 3aaqu, a TAaK%Ke CepBOMEXaHU3Ma CO CKOPOC 


* B uactoamei pa6ore ucnombsyerca poKnaq B. B. Terpopa na KOH(epeHwuu 
aBTOMAaTHYeCKOMy perysMpoBanuio Br. JiM6nuub, UexocnoBakua B alpese 1956 r. 
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9M 2KeCTKOM OOpaTHbIMA: CBASAMH HM CepBOMeXaHH3Ma C JBYMA THnaMH BHO- 
HTYPOB. 


[epBaad CXeMa OMMCbIBaeTCH JIA CBOGOJHIX KomeOaHul judpepex- 
(bHBIMH ypaBHeHiamu Tag =—p; Sy=ot = sgn 7 (1 =0); |loy—o |< 


> (y= 0) (Hau, B Culyyae oTCyTcCTBHA Cyxoro TpeHuA (¢ = 0): dy = ¢); 


m— ies Tsp. = (cs), rge Ta, Ts, 6, 7, © — nocrosnupie KoadppHuneHTEl; 
= ©, &% — KOOPAHHATHI cucTembl; © — peselinasn (byHKUMA, B OOULeM CJly- 
{MHOro3HauHas. 


Puc. 1. BuqousmMeHeHua CTPyKTYPHBIX CXEM CePBOMEXAHH3MOB C OJMHAKOBbIMH TMHa- 

MHUCCKHMH CBOMCTBamMu. J — cucTeMa aBToMaTHyecKoro perysupoBanun; JJ— cepso- 

WMeXaHu3M C *KecTKOH H CKOPOCTHOH OOpaTHEIMH cBa3qHMu; J/J — ceppomexaHu3M 
¢ BHOpoKonTypom; JV — cepBomexaHH3M C HHePUHOHHbIM BHOPOKOHTY pom 


TOpaH cxema: Ru=—O(u, yw), rye ® — Takme peneinan byHKUUA, 
me C HeJIMHeHHBIM apryMeHTOM Jif peamH3allwH ONTHMaJIbHOrO Mpo- 


‘a. B mpocreliliiem cayyae muHeHHBEIX cBa3eH: Ru = —D(y+ Tp); R, 7, 
- TOCTOAHHbIe KOSPPHUHEHTHI, p. — BbIXOJHaH KOOP]MHATA. 

I perTbaA cxema: yw+x=—o; Tip =OD(c); Ty2=p AA Tepporo 
A BHOPOKOHTypa H y+ xp = —a; Tio = O(c); Ru= O(c) Aaa BTOporo 
a BHOpoKouTypa, rye 7,, T>:, x — MOCTOAHHBIe KOSPPHIHeHTHI; p, o, L— 
PJMHaTbI CHCTeMbI. CpaBHHBad ypaBHeHHA JBYXKeHHA JIA TIepBbIX Tpex 
M (¢ = 0), 3ameyaeM, 4TO BHA HX TOJIHOCTHIO COBNayaeT MpH HanvcaHHu 
[CHTeIbHO TIepeMeHHbIX ¢ Hy. Jif CXEMbI C HHEPILHOHHBbIM , BAOPOKOHTYy- 
| (puc. 1, JV) ypaBHeHua JBYXKeHHA COOTBETCTBYIOT TIpebIyUIHM C TOU- 


irbio JO MocTOoAHHOM uHTerpupoBanua (T\p = Bu-+C). B cmyyae, ecau 
", = Tz, MOCTOAHHaA HHTerpHPpOBaHHA He BHeCeT KaKHX-JIHO6O H3MeHeHHH B 
lamuky cxempl /V to cpaBHeHuio co cxemoli //I (puc. 1). OQtTuM ciryuaem 
3yecb WH OrpaHHyuMMcs. 

VisnoxenHoe MO3BOHe€T KOHCTATHPOBaTb OOLHOCTh JMHAMHYeCKUX ABJIe- 
[, MpOTeKalolmMx B KaxKOH U3 OMMCaHHbIX CHCTeM. 

Ecam yroul HakslOHa KacaTeIbHO, K TpaeKTOpHH U300paxKaiolleH TOUKH, 
okyllelica B (tba30BOM IIpocTpaHCcTBe B MOMeHT Mepexoga C JIMCTa Ha JIKCT, 
(ble WIM paBeH yrJy HaKJIOHa KacaTebHOM K TpaeKTOpHM, Mpoxojsuer 
€3 HayaslO KOOPHHaT, TO B CHCT€EMe€ BOSHHKAeT CKOJIb3AIHH pe2KHM, CHa- 
ia, BOSMOXKHO, C OTKJOHEHHeEM OT JHHMH (MONOCbI) NepeKMOYeHHH, a 3a- 
 BJOJIb (BHYTpH) Hee (HeOOXOAMMOe HM JOCTaTOUHOe YCOBHe BO3HHKHOBE- 
1 CKOIb3Alero pexuMa). TpaekTopuio, MpOxosAllyio yepes Hayao KOOp- 
IaT, Ha3OBeM IIpefebHOH; OHA TIpH TeX HIM HHbIX OPpaHHuHBaloulux 
[OBHAX OTBEUAeT ONTHMAJIbHOMY pe2xXHMy JIBH2XKeHHA. 

Jia paccMaTpHBaeMbIxX IIpHMepoOB B Cjlyyae HfleawbHOH peweHHON Xapak- 
MCTUKM HeEOOXOJUMbIMH VW j[OCTaTOUHBIMH YCJIOBHAMV BOSHHKHOBCHHA CKOJIb- 
yero pexKHMa ABJIAeTCA: JA MepBol cxembl | Yo | < 267/T's; Aut BTO- 
§ | Yo |< 2T/7R; aaa tpetbelt | Yo|<2x/yT, uM AAA YeTBepToH 


| <x/qTi +V 2 / (171)? — 2xc/tRT1, re Yo— 3HaveHHe OPMHaTbI U300pa- 
oueli TOUKH B MOMeHT Tlepexoga c mucTa Ha sucT™. 


* Snauenue C 0 Mepe IpHOmHxKeHHA K Havay KOOPAHHAT YMeHbIilaeTcA (B Hauase KO- 
4HaT OHO paBHO Hyvl0) H ycoBue JV cxembl Bce B 6obuel Mepe NpHOsHKAeTCA K YCJIOBHAM 
sbIX Tpex cxem. B cuyuae e 0 cm. (7°). 
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Ha puc. 2A u3z06paxeHa MocueqoOBaTeJIbHOCTh KYCKOB TpaeKTOpHy, Mf 
OeraeMbIxX H306paxKalomleH TOUKOH pH ee (BYXKEHMM B CKOJIbSALEM pexy 
Ha (pa30BoH MIOCKOCTH. O6acTb OTKJIOHEHHM (10 KOOPpAMHAaTaM xX HJ 
IIpH KOTOPbIX TIpOHCXOAHT BO3HHKHOBeCHHE CKOVJIb3AINerO ABYXKEHHA, BUI 
_6oubue OOMACTH OTKJIOHEHMH TO JOCTATOUHbIM YCJIOBHAM, KOTOpaA ompe, 
jiaetca (ba3s0Boll TpaeKTopuel, Mpoxo_aule yepes TOUKy y° <T/Ry (cxema 


Peg) 


Puc. 2. A — ByxsucTHad tas0Bad MOBepXHOCTb Hu Tpa- | 

@KTOPHH CKOJIb3squ,ero pexuma cCepBOMeXaHH3ma: | 

J] —npefenbHaa nMapaboma A BOSHHKHOBeCHHA CKOJIb- | 

30mlero pexuma. 5 — CKOb3SAMHH pexuM, MpHOmHxKa- 

FOULHHCA K ONTHMAIbHOMY Mpoueccy: J — TpaeKTOpHsA 

CKOb3amero pexumMa; J] — TpaeKTOpuA ONTHMaJIbHOrO | 
mpowecca a 


CrpykTypa MHOrOJIMCTHBIX (pa30BbIX NMOBepXHOCTeH, OTBeUAaIONIMX CHCTeM 
J—V, wHaxo_auMca B CKOJb3AIIeEM pexKHMe, MOKeT ObITb MOHOCTE 
usyueHa Ha OCHOBaHHM UCCJIeqOBaHHA (asoBbIX TpaexTopulh W(y, x) B OOJ 
CTHX NepeksuoyenHh F =o;, rye F(y, x) — apryMeHT pemnelinol dyHKuE 
¢ — KOOpAMHaTa pede. 

Torga: 

1. B cnyyae HeoqHO3HayHOcTH peselHou dbyHKuuH M cucTema mocse HeKG 
TOPOFO OTKJOHEHHA OT MOMOCHI, HE BEIXOAAMEFO, OMHAKO, 3a MmpesembHyro Tpae ! 


Puc. 3. Hocrpoenve KpuBpix, aABIAIONIAXCA MaxKOpaHTON HM MHHOPAaHTO! K CKOIb3ANLeMy TBH 
HHIO C€pBOMCXaHH3Ma B (yHKUMH BpeMeHH, NO 3aqaHHOMy «pasoBomy moptTpery»: J — max 
panta u JJ — muHopaHTa—sKcnoHeHTHI MoOcI nepekmoyenni; JJ — TpaeKTOopHaA CKOMb3e 
mero 2BHxKeHUA; JV — cTralMoHapHblii aBToKONebaTebHbli pexum; V — npejenpHpiii AR 


TOPHIO, ABYXKETCA Aasee BOMoce F=c; C NepeMeHHOM NOHMMKaIOMelcA YacTOTO 
MepeKMoTaroulero ycTpolicrBa (puc. 3). CrauwonapHbim cocTosHMeM CHCTeME 
ABIACTCA ABTOKONCOATEIbHBIM MpOuecc ¢ aMNNUTYJOl u YacToTO:, onpejevien 
HOH B (*). 6 

2. B cayyae ofHosHayHolt xapakrepucruku © cuctema Tak2Ke nocne HeKe 
TOporO OTKOHEHHA MBHXKeTCH Jalee BOb JMHMH Nepekmiouenun F = 0 
9TO ABMIKCHHE IIpH NpaKTHYeCKOM pacyete Tpe6yeT Joonpesenenua. | 
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3 ciyyae, ecnu ® aBanetca cbyHkuel mmHelinoro apryMeHTa, JBHoxKeHHe 
aPeMbI Ha yaCTKe BAONb JMNM MepeKNOYeHNA «MHeapHsyerTca»; ee :asoBolt 
WPKTOPHeH ABJIACTCA NpAMasd, Ollpeqenaeman aprymentom F. TlopsyoKx ypas- 
/4M, ONMCbIBAIOINMX JBYXKeEHHE CHCTeMbI, NOHWKaeTCA MO Kpelineli Mepe Ha 
RIAL . 

3. B curyuae HennHeliHoro aprymeuta ®, npu KoTopom F (y*x) = W,(y, x), 
BY,(0, 0) = 0, cKxonp3amuit P@KAM JBHXKeHHA COBMAaaeT C OMNTHMAJIbHbIM. 
WUMAJIbHBIM MpOWecc NOSTOMY MOXKET ObITh paccMaTpHBaeM Kak T1pesesbHIIt 
§ TO Ke BPeMA YaCTHDIi) CyYali CKOJIb3AMero pexkuMa C YaCTOTONM mMepeK10- 
1au, paBHoi Hysmo. Ilepexoyq k onTHMabHOMY mpoleccy OT CKOJb3sINero 
} ACTCH HEMPepbIBHBIM C HENPepbIBHbIM H3MCHeHHeM apryMeHTa F dyHKuAM Te- 
miovenua © kK aprymenty VY’), oTBeYaroMeMy ONTHMaIbHOMy mpoteccy. 
WeXON OT CKOJb3AMleErO PpeKUMA K OMNTHMaMbHOMy XapakTepH3yeTcaA H3MeHe- 
|M YacTOTbI MepeKOueHHH OT OecKOHeYHOCTH (AIA HAeabHOl pesenHou 
PaKTeEPHCTHKH) Jo nya. 

4. Ha ocnopanun u3102%KeHHOFO peaIH3allUA ONTHMAJIbHbIX MPOLeCcOB BO3- 
<Ha C OMpeeseHHOH CTeMeHbIO TOUHOCTH yTeM BbIGOpa MapaMeTpOB CepBoO- 
}AHH3Ma, ONPeeAIOULAX PacHOOXReHHe JIMHHH WII TMOJOChI NepeKOVeHHA 
JAZOBOH MIOCKOCTH M0 HEOOXOAMMBIM MH JOCTATOUHBIM YCJIOBHAM CyUeCTBOBa- 
( CKOJIb3AIerO peXKUMA, ATaK?Ke IYTCM KYCOUHO-JIMHEMHOTO NpHOMHKeHHA 
fymMenta F qdyxuxunu © k aprymenty ¥,.Ha puc.2B6 mpefzctapnen npumep 
FOUHO-JIMHEHHOH peau3allMH CBA3eH ONTHMasbHOrO Mporecca, a Ha pu. 3 
s3BepTKa MO BpeMeHH) — NocTpoeHHe MaxkopaHT HW MHHOpaHT Mepexo,Horo 
pulecca C€pOBMeXaHH3Ma B CKOJIbSALIeM pexKHMe B cylyuae JIMHeHHOrO apry- 
kira ui peaJIbHOH MeTMeBOH XapakTepHCTHKH NMepeKsoUalollero YCTPOMCTBA. 
5. TakuM O0Opa3oM, CepBOMeXaHH3MBI C OOpaTHbIMH CBA38SAMH 10 KOOpAuHAaTe 
;POH3BOJHbIM OT Hee 10 BpeMeHH H C€pBOMeXaHH3MbI C BHOPOKOHTYpaMHu 103- 
[SIOT IPOHSBOAMTb HACTPOliky UX Ha CKOJIbSAILUM pexKUM JBIOKeHHA, IpHOMH- 
komntica K ONTHMaJIbHOMY. CKOJIb3AMi BHOpalMOHHbI HM ONTHMAJIbHbIM pe- 
(bl B PACCMOTPeHHBIX CHCTeMaX HeIIpAMOrO peryJHpOBaHHA H CepBOMeXa- 
BMa JIONyCKaioT HelIpepbIBHbI Mepexo B CBOHX pexKHMAaX pyr K Apyry H Xa- 
<TEPH3YIOTCA OOUIHOCTHIO [MHAMHYeCKUX ABJeHHH, OOYCIOBJICHHDIX OM3KHM 
TepHOAMYeCKOMY JBHIKEHHIO MepeKsoUaloMlero YCTPOHCTBa C YaCTOTOH, Mo- 
KarolleHca MO Mepe MpHOMW2XKeHHA K ONTHMAaJIbHOMY Tpoueccy. 


| MucTuTyT aBToMaTHKH HU TeeMeXaHHKH Tlocrynus0 
Axkajlemuv HaykK CCCP 25 VI 1956 
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Jlokxnaann AkaweMun HaykK CCCP 
» 4957. Tom 112, Ne 3 


Cc. WH. CHJOPKHHA 


O HEKOTOPbIX JBH)KEHHAX AIPOSOJIA 
(ITpedcmaeaeno axademuxom JI. H. Cedoseim 17 X 1956) 


A9po30u/lb MpescTaBsAeT COOOM TOHKY1O B3BeCb TBEPAbIX YaACTHL HJM Kanedg 
*KuKocTu B rase. IIpeqnonox*KUM, YTO YaCTHUbI MAJIbI H JIEPKH, OTCYTCTBYeT 
JIBHDKeHHe OTHOCHTeIbHO raza HW B paCCMaTPHBaeMOM OOBEME IJIOTHOCTb 4acTh 
BbICOKa, UTO YBeEIMUHBaeT HHEPLUMIO cpefbl (JelicTBHTebHO, B | cM® Bosfl 
B OOJIbIIOM MpOMBILIJIeHHOM Tropoye coxepxuTcA B cpeqHem 20 000 nbIMHOH 
B 1 cm® o6aKOB HIM TyMaHa Haxogutca 100—600, a nHorga u Wo 1400 Kanene 

[JN0THOCTb a3PO30JIA MOXKHO 3anHCcaTb B Buse 


p=po(1 +k) (k>0), 


Te o>— MWOTHOCTh raza, a k — MocTOAHHas. 

CuctemMa J[MHaMH4eCKHX ypaBHeHH THAPOMeXaHHKH JA aspo3s0A HM 
OObIYHbIM Bu. YpaBHeHHe Hepa3spbIBHOCTH JIA Ta3a TIOTHOCTbIO Qo YMHOME 
HHeM Ha MOCTOAHHYy1 BesHuUHy (1 + 2) mpuBO_UTCA K aHasOrMyHOMy BULLY Ih 
a2PO30J1A IIJIOTHOCTbIO Pp. BTO MOMOReHHe COXpaHAeTCA H MA BABKOFO Tai 
YpapuenHe avaOaTHUHOCTH B paccMaTpHBaeMol cpeye aeT cooTHOmenll 


4 
dood T --choodT --opd (=) Leg) 


rye C — TeMJIOCEMKOCTb UYaCTHI, WpenouaraemMan NOCTOAHHOH, acy H 
YHEJIbHbIe TEMJIOEMKOCTH Ta3a. Tlocae HHTerpauwnn MNOJyUaeM: 


Cptke 
Cytke 
p=Ap”’” , 


rye A — NOCTOAHHAaA, 3aBHCAMLAaA OT YaCTHUbI adpO30JIA. Bpipaxkenne 


o6o3sHayaeM yepe3 7’. Takum ie ypaBHenve aHaOaTHUHOCTH Mee 


_ Poly + Roc o Poly + Reoc 
P Pot kee 2 pot Reo” 


Takxke He MeHAIOT CBOero BUJla YCOBHA COXpaHeHHA MaCCbI HW KONMUeCTB) 
ABVKEHHA TIpH Mepexoye yepes yylapHyio BouHy. Tpetbe ycoBHe — ycsoBel 
CoxpaHeHHA MOTOKa SHeEprHM Yepes yAapHy!lo BONHY —Toxe coxpanseres 
B CaMOM OOIeM BHjle. ITO cBA3aHO C TeM, YTO B HEFO BXOJHT MIOTHOCTh agape 
30JIH P H yesbHad BHYTPeCHHAA SHEPrHA, KOTOPAA AIA adpO3Z0IA SanlvcHIBaeTe 
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jKe, Kak JIA HeaNbHOro raza C OTHOWeHHeM TenmOemKocTeli y’. JletictBu- 
10: 


dep) (1 + k) =Cypo9dT + chodT, 


POXKHO CieMaTb BbIBOA, YTO BO BCeX 3afa4yaxX rasoBoli AMHAMHKH cpeja, 
Popol coepxUTCA OobIOe KOJIHYeCTBO 4aCTHI, BeyeT CeOA KaK ras 
JOINeHHEM TelmsIOeMKOCTeH {" MeCHDbIIHM, 4em JIA UHCTOrO rasa. 

MACCMOTPHM BOIPOC O CHJIbHOM B3pbIBe ; 
osoule. OrlpeyeIHM H3MeHeHHe HHTeH- 4 
ICTH B3PbIBHOH BOJIHbI B TaKOH cpeze. 
PIICHHA 3afayH O CHJIbHOM B3ppbIBe (*) 

IMM, 4TO JaBseHHe Ha yapHoli BoHE 
jemaeTca (OpMyvOH: 

. 8 Ey 3 
SOS 2h G+ Ha)’ « 


# 


| Po 


paBHo 1, 2, 3, cooTBeTcTBeHHO, AIA 
oro, WHHHApHyeckoro Hu ccbepHue- 


B3pbIBOB; Fy — 3HeEprHs, BbIJeuB- ? 
fA TIpH B3ppiBe; «(y) — cloxwKHaA 12 (3 1d 
HH, 3AaBHCHMOCTb KOTOPOH OT Y aHa 7 
mueckn (*). Puc. 1 


'ACCMOTPHM [Ba CipepHYeCKHX B3pbIBa 
HoH HW TOH Ke BbIMeNHBIUelicaA SHeEp- 
Ey 4 OWeHHM Py Ha OJHOM H TOM Ke pacCTOAHHH OT WeHTpa B3ppiBa. Ilo rpa- 
y dynHkunu F = (7 + 1)a(y) (cm. pue. 1) BuquM yBemuuenHe F c ymMeHbule- 
“7, T. €. MafleHHe JaBseHHA Ha yapHou BomHe. DTO O3HaYaeT, YTO HasMUHeE 
HX YaCTHILB BO3yxe YMeHbilaeT JaBseHHe Ha yapHok BomHe. Ecsn Ob y 
BuTb Jo 1,2, To F yBenuunaacb Obl IpHMepHO B 2 pasa, a P2COOTBETCTBEHHO 
IbIUHJIOCb ObI BO CTOJIbKO 2Ke pas. OMHAKO, JIA STOFO HEOOXOAHMAa BeCbMa BbI- 
vs IJIOTHOCTh a9po30sa (0,888 Kr mbH B | M*® Bosfyxa). UToObl CHH3HTb Po 
10%, MocTaTOuHO mMOTHOCTH TbIH 0,12 kr/M®. SanbWieHHOCTb BO3qyxa B 
MBILIJIGHHOM POPOJle COOTBETCTBYe€T YMCHbINICHHIO Po Ha 2% MO CpaBHeHHtO 
(BJIEHHEM Ha yapHOH BoJHe B YHCTOM BOSsyxe. | 

[Takum 2Ke 06pa30M MOXKHO paccMOTpeTb PAX ApyrHxX 3afad aspoMexXaHHKH 
130B0H JMHaAMHKH HM OUCHHTb B HHX BsINAHHe 3anbiieHHocTH. IIpu paccmor- 
AW OOTeKAHHA Te BPalleHHA MOXKHO MOJLYYHTb, UTO YMeHbIMaIOTCA HHTCHCHB- 
b OOpasylouleroca (:bpOHTasbHOrO CKauKa HM JaBsIeHHe B Mepesuel TouKe 
h. O6TeKaHHe KpbiNa MOCKO-NapaJJIeJIbHbIM CBEp X3BYKOBBIM 3alIblJICHHBIM T0- 
M BeJleT K YMEHbIIIeHHIO aBJIeHHA Ha KOHType Kpbla. 


Tlocrynusio0 
15 X 1956 
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®HSHKA 


B. C. PBO3JEB u JI. W. PYCHHOB 


HCCJIEMOBAHHE AAEPHOW H30MEPHH Hf!80~ 


(Tpedcmaeazexno axademuxom H. B. Kypuamosoim 17 XI 1956) 


IMcTeMa ypoBHel B H{'®° c sHepruamu Bo3sOyxeHua 93,3 K9B, 309,3 kaB, 
7 x9B, 1085,3 k9B u co cnHHamH 0+, 2+, 4+, 6+, 8+ (1) saBamerca 
WHOHHOM HW COOTBETCTBYeT PpasBUTbIM B MOCe{Hee BpeMA MIpesCTaBseHHAM 
DIJIEKTHBHOM J{BH2KCHHH HYKJIOHOB B Aqpax (?). 

3bILUIe SHEpreTHYeCKOFO YPOBHs CO CHHHOM 8-+- HaXOAMUTCA MeTacTaOusbuBIit 
3EHb C OOLIeH SHepruel BosOyxeHHA 1142,9 K9B H He PHOAOM nowlypacnaya 
tac. Ilepexoy c storo ypoBHa 
ypopeHb 8+ (Ey = 57,6 x9B) 6800 
WaHHbIM O BpeMeHH %KH3HH 
osppuuHeHTaxX BHYTpeHHeli 400 
TpOHHOH KOHBepCHH Obl 
iTHPHUMpOBaH Kak Mepexoy 


«193 Ta 


M3 (). Oguaxo umetotca | 20 
aHua, ITO Takad UseHTHU- ~fs 
= 

i He ABIAeTCA UpaBHJb- ie 


K aga ng 


{80m 
HacTOAmeH paOoTe c WeJbio Caran 


HOBJIGCHHA MYJIbTHMOJIbHOCTH 
YeHHA ObIIH NpoBeyeHbI H3- 
HMA KOopPpPNUHeHTa BHYTpeH- 
‘KOHBepcHH Ha _ L-oOono04Ke 
OB JIM H3OMePpHOro Tepexoya 
eprveit 57,6 xan B Hft8, 

A3MepeHHA CIeCKTPOB 9JICKT- 


.B MpousBoqusHcb Ha B-creK- 

| ° 180m 181 181 
feTpe c POKYCHPOBKOli 9u1eKT- Puc. 1. Cnextp saextponop Hi”, Hf**uTa 

| = B HHTepBame 9HeprHi or 20 xK9B ZO 70 KDB. 


IB Ha YToOJl xy 2. Ilo ocuw a6ciucc HaHeceH TOK B OOMOTKe 9JIeKTpO- 
Ina momyuenua payuoaKTusB- MarHuta 
-MCTOUHHMKOB COM OKHCH Lradp- 

TommuHol 0,22 mr/cm? HaHocusica yTem wCHapeHHA B BaKyyMe Ha aJliwo- 
ueBy10 ombry TONUMHOW 4% H 3aTeM HaHeCeHHad OKHCb oOu1y4aacb 
(poHaMu B peakTope B TeyeHHe 18 4ac. PasMep ucTOouHHKoB Opt 17 X | MM? 
da puc. | mpeycraBsieH CMeKTp 9/IeKTPpOHOB B HHTepBasle SHeEprui OT 20 


70 x9B. Tak Kak pacnag Hf" npoucxoqur mo KacKagqHol cxeMe, TO 
(bTaTbl H3MepeHHii 2/IeEKTPOHHOrO cmeKTpa, MpuBeyeHHoro ua puc. |, 
T BO3MOXHOCTb OMpeeHTb % JIA nNepexoqa c 9HeprveH 57,6 kab. 


COOTHOWeHHA sOllaqeH KOHBEpCHOHHbIX JIMHHH, COOTBeETCTBYIOMIMX TMepe- 
am 57,6 x9B u 93,3 K93B (C yYeTOM TlompaBoK Ha pajMOaKTMBHbIA pacnay, 
AHTepBaJl SHEP, Ha CaMOMOPJIOMeHHe 2/IeEKTPOHOB B HCTOUHHKe H Ha 
loluleHHe B TJIeEHKe C¥eTUHKAa) H paCueTHbIX JaHHbIX A KOSPPULHeHTOB 
zepcun Ha K- u L-o6onouxax (3, 4) qua Mepexoja c sHeprveli 93,3 K9B 
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40 45 30 wa 


if a 
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: : 
(a, = 1,1 ua, =1,7) Moxer ObITh oOMpefeseH KOSPPHUMEHT BHYTPeH 
KOHBepcuH Ha L-oOoouKe Avid mepexoga c sHeprueli 57,6 Kos. Jas 


6bIN0 NomyyeHo sHayenHe 0,19 +- 0,10. : 
Sror x%*e KosppHUHeHT %, Obl] OllpeqeeH TaK2Ke MeTOJIOM CpaBHeHl 


yucen L-9IeKTpOHOB BHYTpeHHeH KOHBepCHH M Y-KBaHTOB, CBA3AHHbIX C Tle 


XOOM c 3Heprveli 57,6 k9B B Hf”. B caa3H c TeM, 4TO B STHX OMB 
IIPHMe€HAJHCh pasHble OOpasitbl LA: 

N 567 436 MepeHHH Ha 6- 4H 7-chexTpaaa 
5000 onpeyejeHve KoaippHUMeHTa KOHBep 
MIpOH3BOAHIOCb NyTeM HCIOJIb3OBal 
vu3myyeHua Tal*!. CpaBHuBasiMcb UM 
L-3IeKTpOHOB BHYTpeHHeH KOHBepi 
mepexoyja Cc 9Hepruel 57,6 


Bp Hf*°"C yucnom K-3eKTpOHOB 
TpeHHeH KOHBepcHH mepexofa Cc 9. 
rue 133 x3B B Ta!®!B oHOM OOpa 
(0,22mr/cm”)H UHCJIOM {-KBaHTOB 57,6 
C YHCJIOM {-KBaHTOB 133 K9B B py 
(~ 2mr/cm?). IIpu 9Tom 6pivIo vcr 
30BaHO 3HaYeHHe &q, yoke H3MepeHi 
Wid Tlepexoya c aHeprueH 133 xa 
Ta1®!, papHoe 0,48 +-0,02 (°). 

Tal®! o6pasyerca B  pe3YJIbI 
8-pacnaga Hf!*! (71, = 46 que); A 
nouyyaercs BMecte c Hf” B 0Of 
aX C IpHpOJHbIM H3OTONHBIM COCTa 
myTem (n, ¥)-peakuHH. Ilo Hawn x 
peHHaAM ceyeHHe oOpa3sopaHua Hf 
0 2 4 6 8 WM 6 paBHo ~0,6 OapHa. Kosdduum 

Homepa kavan06 BHYTPpeHHeH KOHBepCHH JIA 9TOFO Me 
xofa (£,=133 k3B) 6b H3Me 
HaMH NyTeM CpaBHeCHHA YHCIa dJIeKT 
HOB KOHBepcHH Ha K-o6osouKe c une 
aueKTpoHoB §-cnextpa. IIpopegenhble HSMepeHHA JIA a, asi COBaalol 
c padotoH (°) 3HaueHHe 0,5. 

M3 cnexTpa 3JIeKTpOHOB BHYTPeHHeli KOHBeEPCHH, MpHwBeeHHOrO Ha pH 
ObIIO OMpeseeHO OTHOIWeHHe UYNCa IJICKTPOHOB KOHBepcuH c_ L-o6os0 
Hf gaa mepexogja c 92Heprueli 57,6 K9B K_UHCY 9JIeKTPOHOB KOHBep 
c K-o6on0uku Ta qua nepexoja c 9sHeprueH 133 kK9B A HeCKOUb 
3HayeHHH BpeMeHH. 

IIpH NoMOMM CUWHTHAWHOHHOrO CiekTpoMeTpa Obl] U3MepeH CI 
y-myyelt Hf" y Tal®! 3 unreppane sHepruli or 30 K3B yo 160 K9B (pu. 
BeneycrBue HeyocTaTouHOH  paspelaiouleH ciocoOHocTH  y-cleKTpome 
MIpOMCXOAMT HaJIOXKeHHeE XapakTepHCTHYeCKOTO: PeHTTeHOBCKOTO UH3JIyyeHl 
CBA3aHHOrO Co BCeMH Nepexogamu B Hf!8 uw Tal®!, nwa uccmeqyemoe 1-3/1 
Hue c 9Heprvelt 57,6 xoB Hf'*°”. y-nunna c sHeprueli 136 K9B Ta!8! HaKd 
WbIBaeTCA Ha {-JIMHMIO C sHeprveH 133 K9B. Kpome Toro, B cneKTpe ¥-sYt 
MpHCyTCTByIOoT MH Yy-syuH c sHeprvelH 93,3 K9B H{'8°. Uncno 1-KBaHTOE 
MakcCHMyMe 57,6 K9B, CBA3aHHBIX c pacnajom Hf*” onpegenanoch myi 
BbIYHTaHHA CNeKTpa y-myueH Tal®! (pvc. 2 kpuBas 6), H3MepeHHOro MOK 
pacnaya Hf'**”, us cymmapxoro y-cnextpa Hf'**” nu Ta!®! (pac. 2 Kpupas 

H3 cnexrpa y-sJlyueli mpHpeyqenHoro Ha puc. 2, OblwIo onpexeneHoO OTHOR 
HHe 4YMCJIa y-KBaHTOB Cc 9Heprvelt 57,6 kon Hf” x uncmy y-KBaHTOE 
aHeprvel 133 ko9B Tal®!. TIpw stom ObIIH MCNOb3OBaHEI BbIUHCIeEHHBIC 3k 
YeHHA KOopPHUHEHTOB BHyTpeHHeH KoHBepcHH (4) qua E2-nepexoqoB 
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2000 


1000 


Puc. 2. Cnexrp y-syue Hf!8°” y Tal®! 3 
HHTepBase 2HeprHH oT 30 K9B Fo 160 K3B 


°—«a, (93,3 K9B)=1,la, (216 kB) = 0,14, a, (332,4 K9B) = 0,04, 
43,6 k9B) = 0,02, Bpixoq (buyopecuenunu yaa K-o6onouKn raduHua 
0,94) (8), a rakxe yuTeHa JOA {-KBaHTOB c 9Heprueli 136 Kop, IpH- 
TBYIOWWMX B y-JIMHHH 133 xk9B (°). Oro onpeyemenve §bII0 cyenano 
(‘TeX 2%K€ SHAYeHHH BpeMeHH, YTO HM OTHOWIEHHe YHCeM 9eKTPOHOB KOHBep- 
‘(JIA STHX Tepexojos. 

3 pesyJIbTaTe MIpoBeyeHHBIX MSMepeHuii HW BbIYHCIeEHHH JIA KosdipHUneHta 
PpeHHe KOoHBepcHH Ha L-oOom0uKe Juin Mepexoya c aHeprHell 57,6 K>B 


P°" 6pio nonyyeno 3Hayenve 0,23-+-0,15. Sra Benwunna naxogurca 
Tach, B MpefeyaX OWMOOK H3MepeHHH, C BeMMYNHOH %,, MouyueHHod 
KIM CIIOcoOom. 
dasa Oosee WeTabHOro HcCJeqOBaHHA CxembI pacnaya Hf" 6p TIpo- 
HBI OMBITbI MO NOWcKaM fepexojla C YpOBHA Cc 3HeprHeli BosOy2KJeHHE 
1,9 K9B Ha YypOBeHb C 3HEp- 
[ Bos6yxeHua 641,7 K9B 4436 438 
H 6+). Oueprua sToro nepe- 
WOUoKHa ObITb paBHa N 
2. K9B. [louckH 3Toro Mepe- 
NpOusBoyuNcb npunomomn M0 
MTHJIJIAWMOHHOrO = _¥=C eK Tpo- 
ac 20-KaHaJIbHbIM aMIJIHTYJI- 
aHaJIM3aTOpOM. CrekTp 
rue, NOJIYYeHHbIM B pe3yJIb- 
| H3MepeHHH, puBeyeH Ha 
; 3. CormacHo puc. 4 unNcuI0 
PXOJOB c 9Heprvelt 443,6 k3B 
HO uHCsJTy MepexoyoB c 3Hep- 
4 57,6 k92B. CnegqopaTerbHo, 
PHOUeHHe UHCel Y-KBaHTOB 
jnepruelt 443,6 nu 501,2 Kos, 9 
ThIBAA MaJIble KOS@PPHUHEHTHI Lhe UBER MTG (PORES FEO 
peHHeH KOHBepCHH JIA 9THX Homepa kanasob 


eXON0B, aeT COOTHOIMeHHEe 55 ane he AS 

aTHOcTeli TlepexojoB Cc 3Hep- uc. 3. Cnekrp y-ayyelt Hf B HHTepBavie 9Hep- 
+ 501.2 57.6 U ru of 400 k9B 40 590 K9B, MOTyYeHHDIT NyTeM 
; »& MW O/,0 K9B. 13 CPaB-opuiyntanua ciextpa y-ayyelt Ta!®! ns cymmapHoro 
MA MMOWAeH JHHUM {-CIeKT- cnextpa Tal®! q Hf!8om 


TIpHBeseHHoro Ha pHe. 3, 

THOWeHHe BepOATHOCTeH 93THX ABYX TepexoJOB NOMyyaeTcH paBHbiM 
p + 0,05. 

B Bprancienua KosddpvuneHTa BHYTPeHHeM KOHBepCHH a, JA Tepexoya 
jeprueii 57,6 K9B HeEOOXOJMMO, B CBA3H C BbHIeNPHBeeHHbIMH JaHHbIMH, 
cTH TlompaBKy Ha HasMuNe NapasJeNbHOrO Nepexoga c 9Hepruvelt 501,2 Ko. 
muuna KosbPHuueHTa BHYTpeHHeli KOHBeEPCHH OsyuaercH paBHoli 


460 k38 


10000 JULI k36 


3000 


OuocTaBseHHe TosyyeHHorO 3HayeHHs KosppHUHeHTa BHYTPeHHeli KOH- 
WH C BbIUHCJICHHBIMA H3 TaOsmu (?) MyTeM JaeKOH SKCTpanoANMH WIA 
Me o7.o Kop ow OZ = 72 (oq, = 0,23, og, = 107 op = 500; By = 3,3; 
= 90, $3, = 1600) mpuBoyuT K 3aksmoueHHIo, 4YTO Tepexoq Cc 9SHeEprHeli 
5 x9p Tuna El, a ypoBenb c cOmel sHeprueH Bo3s6yxyenua 1142,9 K9B 
‘eT cuH 9—. CpaBHeHne mpefsBapwTeMbHOrO BKCMePHMEHTaJIbHOrO 3sHayeHHA 
OCHTCJIbHBIX KOs*PHUMeHTOB KOHBepcHH Ha L-noyo6onouKax (cm. puc. 1) 
PIUHCICHHBIMH 110 TaOsmHuaM (*) Take yKasbiBaeT nepexog El. 

Bpems 2xXH3HH, BbINHCIeHHOe TO *OpMysaM JA ONHOUACTHUHBIX Nepexo- 
(6), WIA JMMObHOrO |ueKTpHYeCKOrO M3JIyYeHHA C 3Heprneli 57,6 KaB 
OKHO ObITh MopsyKa 10°12 cex. CueqyeT OTMeTHTb, YTO 9Ta BeMMYMHA 
wuaetca B~ 1016 pas or HaOmogaemoro Ha OMbITe BPeMeHH 2KH3HH 
 Hfisom, Jina OKTyNObHOrO 93JIeKTpHyecKorOo Mepexofa Cc s9HeEpreu 
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501,2 K9B BbITHCeHHOe BpeMA 2%KH3HH MOopayKa 104 ceK.; OTMMUHe OT SKCHE 
PHMeHTaIbHOrO 3HayeHHA B~ 10° pas. 

MoxHO O6blJIO Obl MpeQMoOKHTb, YTO Takoe OosbIUOe pacnonclaa 
9KCII@PUMeHTAJIbHbIX 3HAYeHHH BPpeMeHH %KH3HH OOyCIOBeHO HeOCTAaTOUHEI 
vicculeOBaHveM CxeMbl paciaga Hf”. Hanpumep, Hay ypoBHeM c 9Heprue 

po3s6yxjeHun 1142,9 K9B MOKeT HAXOAUTbCA Mase 

Wi3k96 — Bos6yxKeHHbI YPOBCHb, KOTOPbIli VMeeT ep 
” 085,3 nowypacnaga 5,5 uaca, Hw nepexog Tuma El c ae 
~ 85% rue 57,6 K9B HaxOJHTCA C HHM B Kackaje. 

Ilepexog c MaJIOBO36yx%KJeHHOrO YPOBHA JOUKE 
ObITb CHJIbHO KOHBepTHpoBaH. Hamu OblIM npoBeyeH 
668.8 IIPCABapUTeJIbHbIe ONbITLI MO NOMCKaM 9TOrO YpOBHi 

B HHTepBase 3HeEprHel QNeKTpOHOB OT 5 K93B J, 
50 K9B HW COOTBETCTBYIOWIMX KOHBepCHOHHbIX JIMH 
OOHapyXKUTb He yaJocb. 
ConocTaBJIeHHe Tyoxen, H Tyreop. Aud OOsbIIOL 
Gus? ucla H3OMepHbIX sjep aeT IA OTHOWIEHE 
Ty sxcn,/Ty reop, BEUIMYMHY He Oomee 107(*). B cayem 
if Hf18som yMeeT MeCTO aHOMaJIbHO OOIbIOe 3HaueH 
BCJIMUMHbI OTHOMICHUA Tyoxen. K Tyreop., UTO YKAaS3bIBa@ 
Ha J[OMOJIHUTeJIbHbIL 3allpeT JIA BEpOATHOCTH H30MEe 
HbIX TepexoyoB c 9HeprveH 57,6 uw 501,2 kos. 
CyllecTBOBaHve Takoro OMOJHUTebHOrTO § 3amper 
(K-3ampeT) yka3aHo B pa6ote (°). Sror OnouHH 
T@JIbHbIM 3ampeT, CBA8AH C TEM, YTO ypOBeHb 9 
aHeprvel Bo3sOyxeHHA 1142,9 K2B aBaaeTca, 
BHJMMOMY, MepBbIM YPOBHe€M HOBOM CHCTeMbI poT@ 
533k98  \\MOHHbIX ypoBHell. 
Ilepexoy c storo yposHa (K = 9) Ha ypoBHy i 
g cuMHamu 8+ u6+(K=0) cBa3aH c OombUIMM Hai 
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Puc. 4. Cxema pacnaga MCHEHWeM KBaHTOBOrO UNCAa K, 4TO IpHBOANT kK Gon 
pypisom IWOMy BPe€Me€HH KH3HH Ia Mepexogop El 
ES “p Hftser, 
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PHSHKA 


r. M. TOPOQHHCKUHH, A. H. MYPHH, B. H. NMOKPOBCKHH, 
Bb. K. TIPEOBPA)KEHCKHHM wu H. E. THTOB 


PAAHOAKTHBHBIE H30TOMbI PEAKUX 3EMEJIb, O(BPASYEMDIE 
B PEAKIMH PuIYBOKOrO OTHIENJIEHHS 


(ITpedcmasaeno axademuxom JI. A. Apyumosuuem 27 X 1956) 


| PayoakTHBHble H30TOMNBI peAKHX 3eMeb, NOMYYeHHBIE HpH OOyueHUH TaH- 
a MpoToHamH sHeprun 340 Mop, Obinu usyyeHb1 Heppukom u Cu6oprom (!). 
HM STOM ObIIM BbIJeNeHbI H3OTONI spOuA, TyHA, UTTepOHA HU smMOTeLUA — 
lee erKHe (PpakUMH, 3a HCKIOUeHHeM WepHA, He ObIIH NOABeprHyThI uccwe- 
BaHHI0o. 
Hamu Opin Bpienenbi uv Xpomatorpaduyeckn pasyenenni (2) RouroKUByuHe 
AMOMSOTONbI PeAKHX 3e€MEJIb, NOJYYCHHbIC pH OOMYYeHHH TaHTasa MpoToHa- 
- sHepruu 680 Mop Ha cHHxXpounNKOTpone OOsequHeHHOrO MHCTUTYTAa sgep- 
X HccyieqOBaHHh. 
OmpeyeseHve NepHooB Nosmypacnaga, THIa MU SHeprHun usIyYeHUA, a TaKxKe 
(OrOKpaTHOe CHATHE Y-CMeKTPOB Ha CUMHTHJIIAWHOHHOM CleKTpometpe (Kpu- 
anuibt NaJ(T1) u CsJ(T1)) nosBonuau ugqenTupuuMpoBaTb pA, USBeCTHBIX pa- 
€ paQMOH3OTOMNOB, YTOUHHTb HEKOTOpble reHeTHYeCKHE CBA3H, OOHAPYKUTb HO- 
(€ M3OTONbI FaOJHHHA UW yYKa3aTb PA HOBbIX HHH B Y-CMeKTpaxX H3YYCHHBIX 
MH HyksMoB. Huxe aH KpaTKHii NepeyeHb MOMYYeHHbIX pe3ysbTAaTOB 10 
WeJIbHbIM (ppakUHsaM. 
1. Lepui. O6Onapyxeunb! H30TONbI Ce’* wy Cel?®, paquoakTHBHble XapakTepH- 
KH KOTOPBIX MOJIHOCTbIO COBNMAaaloT C IIPHBeJeHHbIMH B WHTepaType (°). 
2. Heogum. B stoi pakuHH OOHapyKeH eHHCTBEHHBIM payuousoron Nd14¢ 
= 3,3 HA), y-clleKTp KoToporo paHee He u3yyasca. Ilo HaliMM JaHHbIM, 
OMe HHTe€HCHBHOM aHHHTHJAWHOHHOM TraMMa-JIMHHH Cc 9Heprveh 0,51 Mop 


k, Bt 
[dito 
3,3 HA 3,0 MHH. 
OJIOJeHbI C MOMOLbIO MarHHTHOrO 8-cnexrpomerpa | cyllecTByeT OH3Kan 
! 


Cel40; cooTBeTCTBYIONIHe NOSHTPOHbI 9Hepruu—2,3 Msp 


muuuaA 3HeprHH 0,5 MosB, o6Hapy2xxuBaemaa TO (opMe aHHHTHJIAWHOHHOR 
Huu. B o6macTH sHepruH 0,26--0,32 MoB HaxoquTca rpynna cadbix 
(HHH, UMeetcH auHUA 0,19 Msp (oueBHAHO, JBOMHad) H, HaKOHell, cla6ag 
‘ua 0,11 Mop. ' 
3. Esponuit. O6napyxeunpi uszoronp Eul*® (T = 5 quel) wu Eut*? (T= 24 qua), 
CHeKTPbI KOTOPbIX He OMHCaHbl B WHTepaType. y-cnexTp Eut*® cocrouT 13 
pipex ca6bix smHHH 0,630, 0,660, 0,730 u 0,890 Mss. Msyyenne 
cmekTpa BoénacTtu 0,080-0,300 Mss satTpyqHeHO IIpucyTcTBHeM HHTeH- 
BHoro ;-cnekTpa Eu'4’?; Bp o6nactu 0,30+-0,45 Msp umeetca pa BecbMa 
aObIX JIMHHH, MIOXO paspelleHHBIX cnekTpomerpom. Cnrextp Eu!*? cocrout 
-ena6ol, BHXHMO CHJIbHO KOHBepTHpoBaHHoli muHuN 0,080 Mos H AByXx 
‘TEHCHBHBIX JHHU 0,124 nm 0,200 Mos. 

4, Tanonunul. O6napyxenbl aKTMBHOCTH Cc MepMogqamu Nosypaciiaja 
3 qua, 9 que (Gd!**) uv 70-++5 guelt. B BpijeneHHbix JOuepHHX BellecTBaX, 
KalliMBalollnxca BO (ppakiHu rayqouMHHA, COHapy2xeH Eut4? c xapakTepHbIM 
a Hero y-cnekTpoM. IloptopHoe BbigeneHue Eu 3acTapsseT moJiaraTb, 4TO 
TepHHCKUM BellecTsom Eu!4? sBaserca usoron Gd c nepHoyom mosmypac- 
ja 1,5 HA, KOTOpOMy HajiexKUT, CNeJOBaTeJIbHO, MpHMMcaTb MaCcCoBoe 
eno 147. Maccopoe uucno ypyroro paguousotona (T = 70 nel) oKonua- 
WbHO He YCTaHOBJIeHO, HO Tpe_nomoxeHo papnbm 145 no HaOmoaBlluMca 


AQF 


8 JouepHel (ppakuun ceqam Eu'*®. B cnextpe Gd'4’ oOHapyxeHbl Tp ie 
0,232, 0,373 u 0,385 Mop c mocjeqoBaTesIbHO yObiBalolleH MHTCHCHBHOCTb 
B HeH3BeCTHOM paHee cnexTpe Gd!4° — yeTbipe JIMHMH (yKa3aHHble B NOpATR 
yMeHbUeHHA MHTeAcHBHOCTH): 0,154, 0,292, 0,350 u 0,505 Mos. Cuext 
Gd145(?) cocrouT u3 Tpex muuuli: 0,115 (cna6aa),. 0,638 u 0,750 Mos. 

5. TepOufi. Ha6moyenbl akTHBHOCTH c NepHosom noslypaciiaya 20 4 
(Tb1! una Tb!54), 4,5 gua (Tb? nau Tb**; Tb1®?, cormacHo padoTe 
HiMeeT TepHoq mowypacnaqa, MeHbluMa 10 MMH. MIM OOJIBUIMH 25 set 
y-cneKTp dpakuuu Tb BecbMa cJloxwKeH HM MmOxO paspemaetca. JIMHMM 
sHepruamu 0,345 u 0,465 Msp npuHaqsexat usorony Tb c nepHogom now 
pacnaga 20 uac. B qouepnei cpaxiuuH oOHapyxeH Gd c nepHogom nom 
pacnaqa 70 quel u c 9Hepruamu y-nuHHH 0,100 u 0,150 Mss. JlanbHes 
mee u3yueHue (bpakuun Tb aBsasaeTcaA COBepIeHHO HeOOXO]MMbIM. 

6. Jlucnposuii. Bo dpaxuuu Dy (orgenmennoro or Y) OoOHapyxKel 
AKTHBHOCTb C HepHOgOM MOuypacnaga™ 8 ac., mpumMcpiBaemax Hamu Dy™ 
B y-cnekTpe 9Toro u30TONa HaOmogeHb! y-tHHuH 0,233 u 0,325 Mos, 
KOTOPbIX MOCJI@4HAA COOTBETCTBYeT JIMTepaTYPHBIM JaHHBIM (°). 

7. Opakuun romwbMuA, 9pOHA U TYyHA. OcHOBHbIe JaHHble yOBM 
TBOPHTeJIbHO CorslacyloTcA c pesysbTatamMH Hepspuka u CudOopra u Apyr 
apropos (!,°,°,”). 

Paymonsoron Ho!® (T =5 uyac.) NOMHMO y-JIHHMH, yKa3aHHbIx B (4 
uMeeT [Be caOble HHHM 2HeprHH 0,29 u 0,51 Mss. CrpyKTypa cmeKT 
Tul’ yka3aHa HMx«Ke. 

8. Mrrep6uii. OOHapyxeHa aKTHBHOCTb C NepHOaMH Nouypacuaya 60 ya 
(Yb16*) uw 31 yenb (Yb'*). B (1) yka3aH y-CMeKTp paBHOBeCHOH cMeé 

\ 


Vis eat he ~ Eu, Brijerenue youepHelt dpakunu (Tu?®*) no 
60 vac 7,7 4ac P P 


BOIHNO pa3qemuTb y-cneKTppr’ Yb1% wu Tul. Cnextp Tul® cocroutT 7) 
annua 0,080, 0,180, 0,690 u 0,780 Mas. JIuHun c sHeprueli 0,112 u 0,140 M 
cleqyeT mpunucatp usoTony Yb?%. [loyrBepxyaerca MpHcyTcTBHe y-sMHI 
c 9HeprueH 0,260 Mss B cnexTpe Yb, yka3aHHoH B (8). . 

9. Jlwrenqui. OSuapyxeHbl AKTHBHOCTH c HepHogamu —~2 yua, 7—8 WHE 
okoo 35 _HeH HM c OombuIMM NepHogjom. IIpeqnomomxenue Heppuka u Cu6op 
yTO paquonsoTon Lu c mepwogom 1,7 qua (2 AHA NO HaliMM H3MepeHHAh 
ABJIACTCA MATePHHCKHM BellecTBomM Yb!% c mepHogqomM nosypacnaya 32 JH 
NOATBepxKaeTcA, Tak Kak cnekTp Yb, BbifeeHHOro u3 (dpakiuu 
MOJIHOCTbIO COBMayaeT C XOpOWwloO U3yYeHHbIM cneKTpom Yb!%*. Ha6moqa 
maaca BO dpakuHH Lu akTHBHOCTb c nepHoyom B 32 7HA MpHHaqnemKi 
HMCHHO 3TOMy JO¥epHemy M30TONy. Takum o6pa3om, Hepvoy B 1,7 AHA COO! 
BetcTsyer Lu’, yro He HCKNOUaeT BO3MOXHOCTH OO6pasoBaHna Lui} 
C OM3KHM K YykKa3aHHOMy MepHoyom nosypacnaya (~2 gua). Cnexi 
ONTOXRXUBYUWLero Lu (m10-BuuMomy, Lu1*4) = cocTroHT 43  Y-sIMH 
sHepruu 0,265 Msp. 3ameTuM, 4uTO HaMH HaOJsIOJeHbI 9IeEKTPOHBI C SHEprH 


D 


0,6 Mop, noxBuJmioulvecd pH mpespamjenuu Lu!74 ba Hit"4, 
IloqpoOnoe onvcanve MeTOAUKH MH OOcyxKeHHe pesybTAaTOB OyyeT onyOw} 
KOBaHO. 
ABTopbl BbIpaxkaloT raiy6oKyio OmaroqapHOCTs 9KCIWIyaTauHOHHoMy M6} 
aya] CHHXPOWMKIOTpoHa uw ocobeHHO B. II. JbKenenopy 3a cojelicrl 
padore. ) 


Payuesbi4 uncTuTyT um. B. IT. Xaonuna i Tocryn10 
Axayemuu nayx CCCP 17 X 1956 


Phys. Rev., 92, 1260 (1953). *T. H. Handley, Phys. Rev., 94 945 (Gu 
°S. A. E. Johansson, Phys. Rev., 100, 835 (1958). oe 
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PH3SHKA 
C. C. WYXHH wu usen-Koppecnonyent AH CCCP B. B. AEP ATHH 


SOPUS B3AMMOJEHCTBUS HCNAPAOWIMXCA WIM PACT YIUHX 
KANTIEJIb HA BOJIBUIAX PACCTOAHUSX 


 Vsorepmuueckoe paccMOTpeHHe 3afauH O JBYMXKeHHM Kall B Hose Audp- 
3HH (1) NO3BOJIMJIO YCTAaHOBHTb CHJIbI MpHTA2%KeHHA WH OTTAaKMBaHHS, 
ae M@KY KallJIiMH TyMaHa WJM MexKy Kalle Hw MpoTaxeHHoli 
‘a2XKHOH MOBEPXHOCTHIO H OKA3bIBAIOL Me 3HaYHTeJIbHOe BJINAHHe Ha HX JBHKeHHeE 
HOCHTeEJIbHO Cpefbl. OfHakO pH 9TOM paccmMOTpeHHH Judby3HoHHBIe CHIBI 
M€PpBOM MIPHOJIW2KeHHH OKAa3a/IMCb KOMME€HCHPOBaHHbIMH BJIMAHHeM cTeda- 
BCKOFO NOTOK&, TaK YTO CKOPOCTh JBYXKeEHHA Kall OTHOCHTeIbHO TOBepxX- 
cTH (pasoporo Mepexofa Nosyyunsacb paBHoH Hywo. B Hacrosuei padote 
WeT, OHakO, MOKa3aHO, YTO TIpH yyeTe MpoTeKalollero MapasiedbHO Cc 
@dy3suvel Mponuecca TelonepeyqauH Takad KOMMeHCalHaA B TepBoM IIpH- 
(W2KEHHH OKa3bIBaeTCH B OOM CIy4Yae HapYyWeHHOH, B CBA3H C 4eM BO3MOxXK- 
CyllecTBeHHOoe BMAHHe AMPpy3SHOHHBIX CH Ha OCaKJeHve UW KOaryJALMIO 
ee 

Ja pelieHHaA NMocTaBJIeHHOH 3ajja4H HCTOb3yeM ynpoulenua, o6cyx«- 
Z: B (+). OrpanwuuMca HanvOovlee BayKHBIM CylyyaeM MaJOli NapuwvabHOli 
JOTHOCTH Tlapa, YTO MOSBOJIAeT HCHOJIb30BaTb JIMHeEAaPH3OBaHHy!IO CHCTeMy 
.ABHEHHH THApo_wHaMMKH cMecH. Bs3anMojelcTBve KalleJib paccuyvTaem Ha 
\CCTOAHHH CTOJIb OOJIbIIOM, YTO KaxK]YIO H3 HHX MOXKHO paCCMaTPHBaTb Kak 
IXOJAULYIOCA B 3alaHHbIX OHOPOAHbIX NONAxX AudpysHu wu TemMepatypHt, 
JYCOBJICHHBIX (pas0BbIM TlepexoJOM Ha MOBepXHOCTH Apyrow Kanu. Bee 
jolleccb! OyjleM pacCMaTpHBaTb KaK KBAa3HCTALMOHapHble, Tak Kak BpeMA 
‘TLJIOBOli HW Wupy3HOHHOH peslakcalHu KalleJib pasMepOM B HECKOJIbKO MHKPOH, 
IA KOTOPbIX BJIMAHHe paCCMaTPHBaeMbIX CHJI HaNGoslee 3aMeTHO, COBepILeHHO 
quTOxKHO. UroOsl noswysuTb rpaHvyHble yCJIOBHA Ha TOBePXHOCTH Kalu 
YyueTOM BbIeIAIOMeliCA TeMOTbI’ KOHAeHCAaWMH, Halo pacCMaTpuBaTb NOMA 
‘MIlepaTypbl BHe Kanu 7 (ro, 99) H BHYTpH Hee T(z, 9), yqoBeTBOpsAIoulue 
oM IIPHHATHIX yNpowleHuiAx ypaBuenuio Jlanuaca. YuuTbiBad U3s10%KeHHOe 
Ie, HCHOJIb3yHi TpaHHyHble yCJIOBUA JIA MONA CKOpOCTeH, OOCyKeHHbIe 
‘(), M BBOyA cchbepHueckyio CHCTeMy KOOPAHHAT, Hayao KOTOPOH COBMeLIeHO 
WeHTpoM KanwH 2 paguyca Ry, a ocb ($. =O) HalpaBseHa B CTOPOHY 
BpacTaHHA KOHIeHTPalMH Mapa, NOvIyYHM Cwleqyioulylo CUcTeMy y paBHeHult 
PpaHHYHbIX YCJIOBHH: 


ecrad p= AV,  divv == 0; (1) 
Doves (AT = On AT = 0; (2) 
0 ‘ 
09 (Roy %) =0, 0" (Re, 92) + D Ge (Rey 42) = 9; (3) 
Vv , 
V|p+0 = — D at 5) (4) 
- 
Ue Aco bimal Ac 
? ro PEE AON ( 0 (fz COS 92) 62— 490° |” 
r,—>o (5) 
i; aay = dics = Bro COS by (B= 5 me Fifa 66s 02) 3) \ea=+90° .) 


T1 (Re, %) = Tz (Re, 42); ( 
p’ (Ray Be) = p17 1 (Re» 9)] =e, (T*) 11 + (71 (Res 82) — 7’) /OQ1; ( 


LD oes (R:; 6 2) = aii ats (Ra § 2) + > om (Re, 4 ae ( 


re p— Japnenve, V— CKOPOCTb WaCTHI CMECH; o’ —llaplHaJbHaA TJIOTHOC 
mapa; p”—MaplvasbHasdt MJIOTHOCTb BO3fyxa; 4— KospPuWHeHT BASKOC 
Bosyxa; D— koapuuvexT Audpy3suu napa B Bosyyxe; L — YAeNbHAA TENdIO 
napooOpasopanua; k, u ky — TeNJONPOBOAHOCTH BO3AyXa HW BObI; 7 (T) — mac 
HOCTb HACBIIeCHHbIX TapoB pH Temmlepatype 7. Tpanuynoe ycmosue ( 
YUMTHIBAeT, UTO KOJIHUECTBO Tella g, BbIeIAIOWeecA Ha MOBePXHOCTH Kal 
yaCTHYHO OTBOAMTCA HapyXy (g,), YaCTHYHO BO BHYTPb Kalu (Gz), IpHye 
€CTECTBEHHO, 9 = 9, +42. Bbipaxkad 3aBHCHMOCTb ITIJIOTHOCTH HaCbIUeHHB 
BOAAHBIX MapOB OT TeMMepaTypbl 92MMupHyecKoH dopmysoH Marny 


eo, (T) = Cexp (<<), rye a=17,2, 6=235, u yauTHIBad, TO B TYMaH 


OTKJIOHeHHe TeMMepaTypbI Kalu OT MCHXpoMeTpHyecKkol T* HeBesIMKO HM OOBIM 
ynuosneTBopseT ycnosuio T—T*<Q=(b+4T")/a, mpl ynpocruam (7) mf 
cpefcTBOM pa3sioKeHua ’,(T) B pa OTHOCHTeMbHO T = 7", coxpaHaa Tt 
3TOM TOJIbKO MepBble Ba wieHa *. 

2. Pemian cucTemMy ypaBHeHult (2) coBMecTHO c rpaHHUHbIMH YCJIOBMAN 
(5) — (8), noswyauM 


O (as = Pao Me ps ae ++ Ar, cos fi 22 


LDA+ kB e, (T*) 
ket 2k +2LDe,(T)/Q & 


— cos 6,; 
7 


Ty (re, %) = To + (T*'—To oe Braco iee 


R3 : 
ees Epo oe ) 2’ cos 0,: (1! 
ke + 2k; + 2LDe,(T*)/Q ) 73 | 


LDA+ 2B 
ke + 2ky-+ 2LDp, (T*)/ Q 


T2 (72, 9) =T* +3 Tz COS Hy. (i | 


Kak BHJHO H3 (11), Ha CpefHiolo TemllepaTypy Kalu, copnayaroul 
¢ NCHXpoMeTpHyecKkOl, HakJa_biBaeTcA YOOaBOUHaA NOMAPHsSaNHOHHaA TeM 
patypa. B ofHOpoqHOM BHeLIHeM Hose TemiepaTypbl wu yAudpbysun Kan 
noyBepraetcaA LupPy3HOHHO-TenJOBOH NOMApPHsalluH. . 


. Ucnonpsysa (9) u (3), Haxoqum 
0, (Re, 9.) =ucos 6, + V, (1 
rye 
pa Se Se ee (1! 
e ko + 2ky +2LDe,(T*)/Q 


V = Dipl *™)—pali hee” | 


TlosyyenHoe rpanuynoe ycuosue (12), yauTprBaromree qucbby3HOHHO-TerLlt 
By!0 MOAAPH3alHlo, OTMYAeTCA OT COOTBeTCTByIOWero TpaHHuHorO ycJOBH 


* 
Kak M3BeCTHO, ICHXPOMeTpHYecKas TemMepatypa Aan curly 4aeB ucniapeHust ompenessien 
H3 YCOBHA NOJHOH KOMMeHCayHN NOrOWeHHOrO Npu HcnapeHHU Tena LD (e, (T ") — og 
=k(Ty, Seni QTOT TepMHH yOOHO NMpuMeHHTb K Temnepatype, onpeyzensemon us 3TO}! 
YCJIOBHA H MPH KOHJeHCaHH. 
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YHCTO Aupysvonnok noapusanun (1) BesuuHHoli KosppHuHeHTa u, 
OPbId [JIA YaCTHOTO Cyyan Wudppy3HOHHO NOAApUsalHH MOXKHO NOWyuHTb 
(13), mpupaBHuBas B HeM BTOpoe Cularaemoe Hy uo. [lostomy nose cKopocteii 
CNOBJICHHOE JupPySHOHHO-TenJOBOH NOMApHsatuell Vv, (ro, 4), YOBIETBO- 
yee (3) H HyseBOMy rpaHHyHOMy ycwOBHIO Ha 6eCKOHeUHOCTH, MO2KHO: 
yUuTb MoycranoBKon (13) B hopmyspi, noyyeHHBIe JA caryyas Mupysuon- 
TOJAPH3aHH, a COOTBETCTBYIOULY!0 Vy (fo, 4.) cusTy Audbtby3HOHHO-TeM OBO 


‘ApusallaH F, — uepes paccuuTannyio B (1) cusy qudbysnonnoli nonapusanun 
cTaHOBKOH (13) B Bue 


# 
F,—SMPRif 49 LDA+h,B p(T") 
: ke + 2ky + 2LDe.(T)/Q 2% f° 


(14) 


CymMapHoe nove cKopocteli, yoBseTBopsiomlee cucreme ypaBHenuit (1)’ 
TpaHHUHbIM yCJIOBHAM (3), (4), BbIpaxkaeTcd cCyMepnosuunell dv, (re, 4)’ 
TOKCOBCKOFO NOJIH CKOPOCTeH Vy (fo, 92), OOYCNOBMeHHOTO BHeINHHM cTetba- 
CKHM TeYeHHEM, YOBJeTBOpsAloulero (4) H HYJIeEBbIM rTpaHHYHbIM YCJIOBUAM 
MOBEPXHOCTH Kalli. CooTBeTCTBeHHO CyMMapHasa udbbysHoHHas cna 
paxkaeTcA cymMMol (14) u oOycOBJeHHO! BHeINHHM CTepaHOBCKHM TOTOKOM. 
OH, BbIYHCIAeMOH NO dbopmywie Croxca Fy = —6r7y,R,DA / 0". 


12 mD Roe, (T*) (LDVeay + h1VT ap) (15) 
(ko + 2k + 2LDe,(T)/Q) Qe” ” 


F=F,+ F,=—2 
, YIMTHIBAA (5), MbI MepelllIH K BeKTOPHOH cope. 
SHak JudPy3HOHHOH CHJIbI ONpeyemseTCH BbIpPaxKeHHeM B CKOOKaX, mpes- 
BIIAIOULHM peSYJIbTHPY!IOWIHH NMepeHoc Telia K NOBepXHOCTH MoOcpes{cTBOM 
leKy 151 pHOI TeNJIONPpOBOAHOCTH HW Audppysuu napa. IIpn BeleneHuu Tena 
3EPXHOCTb OTTAJIKHBAeT KallJIH, a Mp MOPOMIeEHHH IpHTArHBaeT UX. 
4. IIpu o6TekaHHu NOBepxXHOCTH TypOyJIeHTHbIM MOTOKOM judbtby3HoHHaA 
Ia JIOKAJIM30BaHa B TOHKOM rpaHH4HOM Cyl0e TOMMMHOH 8 uM, CormacHo (15),. 
parkaeTca CJleqyIOuluM OOpa3som: ; 


12 mDRee, (T*) 


- Oe"8 (fs 2k, FILDeLT)/O) [LD (op, — 9, Ta) +’1(To—Tn)], (16) 


» T,— Temnepatypa nospepxuocTn. [lopepxHocth, Haxo,Aulanca pH Temme- 
Type HW2Ke MICHXPOMeTPH4eCKOH, MPHTAPMBaeT Kall, a Mpu TemMepatype 
ie TICcHX pOMeTPHYeCKOH —OTTaIKHBaeT HX. Hanpumep, Np ABHXKeHHU TyMaHa 
OX JlaxK]JaeMOMy 3MeeBHKY JucppPySHOHHBIe CHVJIbI CMOCOOCTBYIOT OCaKJCHHIO: 
Ieb. Judpy3HOHHble CHJbI JOJMKHbI 8ATPYHATb OOsIeeHeHve MoBepxHocTet 
JepeOXJIaKeHHbIX OOJlakaxX, TaK KaK 3aMep3saHve Ha HUX Kallesb COMpo- 
KaeTcA BbijeseHuemM Tella. Tak Kak MIpH 9TOM OObIYHO HMMeeT MeCTO 
OY JICHTHbIM pexuM OOTeKaHHA, HalpHMep pu oOsefeHeHuM CaMouieTa HJM 
NBOJIOB Ha CHJIbHOM BeTpy, BKulaq Aucbdy3HOHHbIX CH B 9TOT BarKHbIit 
beKT MOXKeT ObITh OMe€HeEH c MoMonbIO (16), MpHuem paccuHTaHHad TakHM 
0a3OM CHJla JIA KalleJIb MAKPOHHOFO pasMepa Ip Nepenaye Temnepatypbl B 
-KOJIbKO rpaylycoB B COTHH pa3 MpeBocxogUT cusly TaxKecTH mpH 6 ~ 100 nu. 
5. Co croponst Kanu 1 pagquyca R, Ha Kano 2 paguyca Re, HaxojsA- 
NOCA Ha paCCTOAHHH fy2 > Rj, Ro, AelictByeT, cormacuo (15), qudpysuonnas 
1a 


5 


12 nnDR,Roe, (T*) aia 
— LD (0 (T.. (R,)1l—o"_)+-2, (71 (21) —T o) |] =~ 
Qp" (be + 2h + 2LDe.(T")/ | (p, (Ty ( v1 0.) 1 ( 1 ( 1) ) 3, 


(17) 
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Cua, JeHCTByIOWlad CO CTOPOHbI KalJIH 2 Ha Kallio 1, momyyaetca u3 (1 
TlepeCTaHOBKOH HHJCKCOB. 

CnemvaibHoe paccMoTpeHve NokasbiBaeT, YTO TeMMepaTypa KalleJb Mj 
J0600M pacCTOAHHH MexKy HAMM COBMaaeT C MCHXPOMETPHYECKOH, CCIM B Kali} 
He ormoujaercd Ww He BbIJeIAeTCH Tella, Tak 4yTO CHa AudpysHOHHO 
_B3aHMOJleHCTBHA B 9TOM BaxKHOM CJlyyae paBHa HyJIlo. 

ComHeyHad pavalua 3aTpyQHAeT KOaryJIAIMOHHbIe MpOuUeccbl B o6 aK} 
M TyMaHax, TaK Kak TeMIlepaTypa KalleJb MPH NOrJOWMeHHH JyYHCTOH SHeprl 
yCTaHaBJIMBaeTCA Ha YPOBHE BbIUIe MCHXPOMeTPHYeCKOH. Temnepatypa pay 
AKTMBHbIX Kallesib BbIUIe MCHXPOMeTPHYeCKOH BCJIECTBHE BbIACIAIOMLeHCA Tl 
paqWoakTMBHOM pacMaye TelJIOTbI, TAK YTO PaqWOakTHBHbIe TYMaHbI JOJDK 
O6slaaTb MOBbILeHHOH YCTOHYHBOCTHIO. 

Samep3aiollad Kalla, BbIJeIAOUaA TemlO, OKHA OBbITb WeHTDh 
OTTAJIKHBaHHA JIA TIpOunX Kanesb, a Talollad Prpauha, TWorsowlarollyl 
‘TelMJIO, — W€HTPOM IIpHTAxKeHHA. 

YuuTprBad OJMHaKOBbIM XapakTep 3aBHCHMOCTH JUPy3SHOHHbIX HW 3JeK yl 
YeCKHX CHI OT paccTOAHUA, HETPyAHO, NoAcTaBaad B nomyyenuyto JI. M. Jiee 
HEIM (2) opMysly It scbpeKTHBHOCTH 3aXBaTa MajlaioujeH Karlie Oop 
M@JIKHX KallesIb TYMaHa (3a C¥eCT 3JJIEKTPHYCCKHX CHJI) BeMYMHY, COOTBE 
CTBYIOMLYIO pH Auddpy3HOHHOM B3aHMOJeHCTBUY MPOWSBeMeHH10 SJIEKTPHICCK 
3apAOB, NOMYYUTb BbIPAKeHHA JIA 9pPeEKTUBHOCTH 3axXBaTa KalleJIb Naaiow 
TalouleH rpayMHou: 


ga BORD es (TIED (on — 06 [Ta (Ra) + ft Ton = Ta (RWI 
Oe" pag (ke + 2h + 2 LDp, (T*)/Q) R38 (4— R2/R2) 


rye po, — NJIOTHOCTb BOJBI, Y — YEKOPeHHEe CHJIbI TAMECTH. 
rp & 


PacueT, Mpov3BeJeHHbIH mo 3TOH (bopMywe, NOKa3bIBaeT, YTO POcT OOaUH 
QJICEMCHTOB IITYTeCM CJIMAHHA B JManas0oHe 215 MOxeT MPOHCXOJHTB 
‘TOMbKO 3a CY¥eT SJIEKTPHYeCKHX (7), HO Tak»Ke 3a CueT AuPySHOHHBIX CHILI! 

IIpu 6apOoraxe saippekTUBHOCTh MOrJOUuleHHA adpO30NA TajjaeT 10 Me! 
NOBbIUMeHHA TeMNepaTypbl HW IIpH TemilepaType KHMeHHA emaeTCA paBk 
Hy 0 (°), “TO, MO-BHAHMOMy, OObBHACHHAeTCH yudpy3HOHHbIM OTTAaJIKHMBaHE 
YaCTHL, OT MOBEPXHOCTH My3bIpbKa, HMelouleH Oosee BbICOKyIO TemMepaTyf 
‘YeM BOS]yX. 

SaclyKUBaeT BHHMAHHA BJMAHMe JudidysHoHHbIxX CH Ha OCaxKIeR 
TIBI B [\bIXaTeJIbHbIX NWYTAX, TaK KaK IPH MaJIOM J{HaMeTpe HWKHUX JbIy 
TeJIbHBIX NyTeH WupPy3HOHHbIe CHIBI 3]/eCb JOMKHbI ObITb BECbMa BeVJIMI 
TemnepatTypa CTeHOK JbIXaTeJIbHbIX MyTeli, 10-BHJMMOMY, BbIIe TCHxpoMeTp 
‘YeCKOH, TaK YTO PaCCMATPHBAeMbIe CHJIbI JOJKHbI CNOCOOCTBOBaTh Mpesoxfl} 
HeHHIO JIeEPKAX OT MbIJIH. 

MoxHOo, TakHM O6pa30M, KOHCTaTHpOBaTb, 4TO BHepBBIe paccmorpeHH} 
‘CHJIbl aJIbHOJCHCTBHA Me%K LY aPOSOJIbHBIMH YaCTHUAaMH Mp Hx UcnapeHif 
HJIM KOHJCHCaUMH, BayKHOCTb y¥eTa KOTOPbIX B Me€XaHHke aspos0uel OWeBU AMI 
MpeACTABAIOT 3HAUHTEJIbHbIM MPHKMaHOH MHTepec AIA H3yYeHHA H pellleH 


PAa BOMpPOCcoB 0 adpO30JIAM, OTHOCAILMXCH K Pa3JIHYHbIM OTPpaCJIAM Ha 
HM TeXHHKH. 


Vucturyr dusvyeckohw xumMHu Tlocrynuuo 
Akayemuu nayxk CCCP 3 1.495% 


UHMTUPOBAHHAS JIMTEPATYPA 


1B. B. Meparuu, C.C. Dyxuun, JAH, 106, 851 (1956). 2 JI. M. lesa 
LAH, 95, 467 (1954). 8H. Remy, H. Finnern, Zs. anorg. Chem., 159, 241 (192 
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PH3ZHKA 


Tl. 3. HEMHPOBCKHH * 


K BONPOCY O B3AHMOJIEHCTBUH AHTHMPOTOHOB C APAMH 
(IT pedcmasaeno axademukom H. B. Kypuamoseim 3 XI 1956) 


B paye paOor rpynnpi Cerpe (', *) moka3aHo, 4YTO CeyeHHS! Heympyroro§ B3a- 
IACUCTBUA AHTHMPOTOHOB C ApaMu B OOMACTH 9HEPrHu aHTHNpOTOHOB 300— 
) MsB 3Ha4HTeJIbHO MpeBOCXOAAT CCUeHHA B3AMMOJelCTBUA HYKJIOHOB C Aypa- 


HN es 15+0,5, uau 


._ Tak, Ja Cu npu sHeprun 450 Msp SKCHEPHMeHT jlaeT — 
H 


Oapua (*), a nO ApyrumM jaHHbmM — == AWA 


na MeHbUIMX 9HeprHii Hu Gomee erkHX sep STO OTHOIMeHHe BO3MOXKHO 
Ibe (sPpekT HaOmoganca Ama Be u crekna). Ecau paccmMatpuBaTb sqpo 
€3KHM Kpaem, 9(p(beKT He MOXeT ObITh OOBACHEH, TaK Kak Apo Cu sBaaeTca 
ITH 4EPHbIM yxe iA HyKNOHOB. Ilostomy ua ero OObACHEHHA HEOOXOAUMO 
CMOTPeTb APO C PasMbITbIM KpaeM. 

Tlorenunad Ha rpanuue apa JouKeH yOblBaTb MocTeneHHO NO AByM mpuyH- 
A. Bo-lepBbIxX, NOTeHWHa B3aMMOJeHCTBHA MeKY HYKJOHOM H aHTHHYKJO- 
f UMeCeCT KOHCYHBIN paluyc. SaBHCHMOCTb 3JIEMCHTapHOrO B3aHMOJeHCTBHA OT 
CTOAHHA HEH3BeCTHA, OJ[HAKO OHO, BO BCAKOM Cylydae, JOJKHO ObICTpo ucue- 
bupHr>1,5-10 4? cm (ecu RomycTHTb, YTO B3aHMMOJelCTBHe MepeHOcHTcA 
THIAMH He Jlerue *-Me30HOB). DTorO, NO-BUAUMOMY, HefOcTaTOUHO ia OObAC- 
[MA AHTHHYKJIOHHBIX CeYeHHH (OCOOeHHO, eCIH MOTeHUMAa B3aMMOeHCTBHA 
eT rayccoBy (popMy). OjHako cyllecTByeT BTOpOH asbekT, NPHBOLALIHH K pas- 
rOCTH TpaHUlbl Aqpa. CorsacHo pay IKCMePpHMeHTAIbHBIX JAHHBIX (pacces- 
. SJIEKTPOHOB OOJIbINOM SHEPrHH, -Me30HHbIe ATOMBI H T. J.) MJIOTHOCTb Aep- 
i MATepHH He OOpbIBaeTCA CKAUKOM Ha rpaHulle Apa, a yOuiBaeT NOcTeneHHO. 
mbame (°) nWoKa3as1, YTO TakOe MpesMomoRKeHHe XOPOMIO COracyeTcA Cc MaH- 
MH TIO pacceAHHIO ObICTPbIX HeEHTPOHOB Ha Afpax. 

JlaHuble m0 paccesHH10 3ICKTPOHOB Ha Apax (4) NOKa3bIBaIOT, UTO MOTHOCTb 
TOHOB yOpiBaer c 0,9 go 0,1 Ha paccrosHun nopsagKa 2,4 +0,3-10% cM. 
(aHHOit 3amMeTKe OyJeT MOKa3aHO, YTO MOXKHO pa3syMHO OObACHUTH aHTHMpo- 
Hble C€YCHHA, HCXOAA M3 NpHBeeHHOrO BbIIMe XOJa MJIOTHOCTH. 

B jaupuetimem Gyyem mpequomaraTb, 4YTO B3aHMOfelicCTBHe aHTHHYKJIOHA 
JKJIOHOM OMMCbIBaeTCA S-PyHKUMeH, H YYTeM JIMIMb BAMAHHE XOfa MWOTHOCTH 
‘JIOHOB (XOJ| IJIOTHOCTH HeliTPOHOB H MpOTOHOB pesnosaraeTcs OMHAaKOBBIM). 
oTHOCTh 9 MOXKET ObITh 3alaHa, HallpHMep, CMeyIoOuLHMH TpeMaA crocoOaMH: 


r—ro 
1) p=po. mpur<rO) pope % npur> que y) 
a Poort", 
Aig tie: ot ) 
4te”® 
(7 ~1o)? 
2 
3) p=Po MPH TTY), 6 = pe i ppu r >To” (3) 


Jina Meu NpHHuMaeM 
a, =0,7-10 * Cu, ra 10°18 cm 
by 


a, = 0,5-10"* cx, re = 43-10 1% cm 


H60 


HM, HaKOHel, 


a, = 2-10 cm, 73) = 2,8-10°% cm. 

| 
Bce yKa3aHHble 3HaveHHA MapaMeTpOB He NpOTHBOpedaT AaHHbIM NO paccesHH 
3JIEKTPOHOB. 

Tlanee cneyyert Haiirn KospulveHT NorsomeHuA AepHolw mMaTrepuu K = 
COOTBETCTBYIOINN OMbITHOMY 3HaYeHHIO CeYeHHA NOPOMeHuA. 

Bemuunua o ecTb CeuveHHe B3aHMOJeHCTBUA HyKsIOHa H aHTHHyKsIOHA, ycpes 
HeHHOe 0 MpoTOHaM U HeliTpoHaM B agpe. [[puuunn Ilaynu npu 9TOM B3auMh 
WeliCTBHM MOXKHO He YUHTHIBaTb, OcobeHHO mpH E = 300 — 500 Mop (nockombHy 
OH He HaklagbiBaeT OrpaHHeHHH Ha AHHUTHJIALHIO, a OrpaHHyeHuA Ha paccek 
HH@ OKasbiBaloTcs BBoe ClaOee, YEM IH HYKJIOH-HYKJIOHHBIX COyapeHHl 
Tlostomy ¢ He JOs2KHO CHJIbHO OTMHUATECA OT CeyeHNA B3aNMOJelicTBUA CBO6O, 
HbIX WacTHL. 


oO 
B TepMuHax reoMeTpHueCKOM ONTHKH 2 \ ocds JacT ocma6eHve NyukKa aut 
co a 
IIPOTOHOB, MpOXoAAMlerO Ha IPHUebHOM PaccTOAHHH 7, a CeveHHe BbIPAsHTG 
Kak 


Sg == 20 (r (1—exp| —2 Ve («)eds dr, 


0 
rex = VY r?-+-s? 


peHHH HYyKJIOHOB c aypamu. B qaHHom cayyae Koa puHeHT MOrOMeHNA ONpe 
WesAeTCA Werko. Y cpesHeHHOe NO HeHT po 
Taoauna 1 HaM H MIPpOTOHaM ceyeHMe B3aMMOJer 


(1) (2) (3) npu E~ 300—500 Mas. Ecan yuect! 
—|________._ nipuuunn Ilaynu aaa sHepruu 450 


i m nt ry rg = Najlaiomlero HYKsIOHa, TO ceyeHHe Bat 
2 6 bat tie Soran UMOJeHCTBHA BHYTPHANEpHbIX HYKJO 
So & S & = é C HaJleTaIolluM cuJleqyeT MPHHATb pak 
HbIM 24 MO. I]noTHocTb aqepHott MaTepH) 
3,12}0,7 | 3,0] 0,661 3,4 | 0,68 T apetee en. oe pestis 0) Prot 
6,2 | 0,91) 6,2)0,84106, 20,85 we 1B caydae (2) aa 
12,4 |1,403| 12,4] 4,0 | 12:41 4,03 4 Bcayyae (3) — 1,43 - 1098. Koad 
24,8] 1,28 | 24,8] 1,16 | 24,8} 1,20 wmnenrnornomennsa K (0) papen, coorBey 


cCTBeEHHO, 3,12 - 10; 3 - 10'%: 3/4 am 

IIpu Taknx kosdpullMeHTax APO C Ip AMOYTFOJIBHBIM KpaeM ABJIAeTCA NOUTH yep HBI 
(ceueHve nornomenua ~ 0,82 «R*). Pesynprathi pacuera ceyenuii nornoment 
AA TpexX NOTEHWHANOB pH pasmMunpx K (0) npupeyeunt B Ta6n. 1. Onn He 
XOMATCA B YMOBJETBOPHTEMbHOM COracHH pyr ¢c Apyrom u onpitom. Pacuet) 
yaa Be 3HauvTebHO MeHee JocToBepHbl, OMHAaKO mpu K(0) = 25 - 10!2 ceuent 
BO3PacTaeT MO CpaBHeHHIO C HYKJIOHHEIM Ooviee ueM B 2 pasa. | 
Kak BHO u3 TaONMUBI, og = 1,20 6 nonyyaercn Bcayyae (1) pus = 150 Me 

B Calyyae (3) mpu o = 175 M6 vu B cayuae (2) npu oc = 200 MO. Taxum 06pa30m 
CeYCHHA CTOJIKHOBCHHA CBOOOJHEIX AHTHIPOTOHOB C HYKJOHaMU B yKa3aHHOl 
MHTepBale 9HEprul CocTaBAIoT NpuMepHo 0,15—0,20 6. Ognaxo CYIILeCTBO 
HH CTOMb OONbUIMX CeyeHHM He TpeOyeT cyMecTBeHHOTO yBenuueHuA paquy 


: 


AMOJCHCTBUA HYKJOHOB H aHTHHYKJOHOB M0 cpaBHeHHIo Cc payuycom o6p4- 
C AJEPHBIX CHU. 


PaccMOTpHM BOMpoc O BMAHHH paquyca Jelicrausa AJ@PHbIX CHJI Ha MOTeH- 
J NOPMOMeHHA Ha Kpaio spa. MorkHO BBeCTH KOHeUHBIi paguyc JelicrBua 


B KOopPHUMeEHT MOrMoMWeHHA TO cbopmyuvie: U 
K (x) =| L([x— 2!) p(x) ede’. (5) 
V 


iM MpHHATb L (¢) = const mpuE<& u L(t) = Onpu §>&, To unterpani 
KO BbIUHCIAIOTCA. OKkasbiBaeTCa, 4TO NpH pagquyce MpsAMOyro/bHOH sMbI 
10°*3 cm 3aBHCHMOCTb KOSPPUUNEHTA NOFOMeCHHA OT F MEHAeTCA OUCH MauiO. 
1 5TOM, CCJIM 3HaYeHHe IIOTHOCTH B WeHTpe Apa HW ceyeHHe 3uleMeHTapHoro 


a COXPpaHHTb HEH3MeHHBIMH, TO CeyeHHe NOromeHusA AqpoM (pH o = 200 MO) 
€HHTCaA Bcero Ha3%. Ecnu & = 2-10 cm, To ceyeHwe normomeHua B 


yae xofa mmoTHocTu (1) u (2) npH o = 200 MO ysenuuupaetca Ha 15%. 
MM OOpasoM, 9pieKT KOHeEYHOrTO pauyca JelicTBHA AepHBIX CHM AA cay- 
Pa3sMbITOH TpaHuUbl HeBeHK. 

GneyeT OTMeTHTb, YTO pH MeHbIHX S9HEPruAXx CyMecTByIOT Apyrue upu- 
bl YBCIMYCHHA B3AMMOJeCHCTBHA AHTHHYKJIOHOB Cc sfjpamu. IIpexye Bcero 
(MM OTHOCHTCA KYJIOHOBCKOe IIPHTAKeHHe, B pesyIbTaTe KOTOpOrO (pa3bl 
H c />AR ue paBubl HyJi0 B OOMACTH JeHcTBHA AepHBIX cu. Jlanee, 
M JeHCTBHTeIbHaA YaCTb AepHOrO MOTeHWHMaa AIA AHTHHYKJOHOB 3HauH- 
bHO GosIbie, YeM JIA HYKMOHOB, TO YBeCIH4MBaeTCH IpesOMeHHe aHTHHy- 
HHBIX BOJIH, UTO, OHAKO, He MO2%KeT OYCHb CHJIbHO CKa3aTbCA Ha Ce4eHHH, 
M KosPpPHUMeEHT MOrOMeHHA BeIHK. YKasaHHble apdeKTbl MOryT HECKOJIbKO 
HbIUHTb TOJLYYCHHbIe CeYeHHA SJIEMeHTapHbIX akTOB. IlocKombKy ceyeHHe 
HMMOJeHCTBHA AHTHIpOTOHa C HeEHTPOHOM MH C IIpOTOHOM MOryT CyLLeCTBeHHO 
WMM4aTbCA, TO CpaBHeHHE MOXKeT ObITb NPOBeAeCHO JHMWIb Noce HsMepeHult 
eHTpoue. 


Tlocrynus10 
16 X 1956 


UHTHPOBAHHAA JIMTEPATYPA 


PO. Chamberlain, E. Segre et al., Phys. Rev., 102, 1659 (1956). ?J. M_Bra- 
nt, B.Cork et al., Phys. Rev., 102 1622 (1956). 7 R.W.Williams, Phys. Rev., 
i387 (1955). *B.Hahn, D. G. Ravenhall, R. Hofstadter, Phys. Rev., 101, 
(1956). 
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PH SHI 


B. Ff. HOCOB 
TOHKAS CTPYKTYPA «-PACMAJA YETHO-YETHDIX AEP 


(ITpedcmasaeno axademukon M. A. Jeonmosuuem 3 XI 1956) 


Kak uspecTHo (1,7), pH «-pacriaye Hec(pepHyHbIx TAXKEJBIX Aep Had 
Naetcd BOs6y2KJeHHe POTAUHOHHbIX ypOBHeli youepHero sgpa. Ilopeyex 
CHCTeMbI JOYepHee Apo + «-uacTHua ONHcbIBaeTCA ypaBHeHHem [Ipequure 


eee hk? A 
APY = VF UG, 1. Y EY, ) 


rye J—onepaTop MomeHTa kKOJIMYeCTBa JBHXKeHHA ouepHero saypa, / —e 
MOMe€HT HHepwvv, m—npuBeyenHaa Macca, U —norenivaJibHad 9HEpT! 
3JIEKTPOCTATHYeCKOrO B3aNMOJeHCTBHA &-YaCTHUbI c sypom Hu FE — nouJH 
3Heprua cuctembl. MomeHT KOJIMY¥eCTBa JBHXKCHHA JOUepHero Apa BEIPaaer 
yepe3 MOJIHbIM MOMeHT cHcTemb! K HM OpOHTabHbId MOMeHT &-Y¥aCTHIBI 
nocpegctBomM J=K—lI. Ilockompky a YeTHO-"eTHBIX AJep (B aubHeHUK 
OyHyT paccMaTpHBaTbCA TONbKO TakHe sgpa) K=O, J? =f u, cneqos 
TeJIbHO, | 


pe ie? p 6 re ‘ 
— = VEU, 4 0 Y= EY. ( 


STO ypaBHeHve ObIIO BHepBble NosyyeHO CrpyTHHcKuM (8). 

llorenuvdIbHad SHEPrHA 3aBHCHT TOJIbKO OT KOOPAHHAT &,y,C a- vacTHl 
110 OTHOWeHHIO K AQpy, T. €. OT eKapTOBbIX KOOPAHHAT B CHCTeMe OTCUET 
BpallaiolleHcA BMeCTe C AMPOM, HW He S3aBHCHT OT 9HMepoOBbIx yrasos | 
ONpeACIAIOULAX OPHEHTALMtO BpalllalwoulNXcA Ocell OTHOCHTEJIbHO HENOJBKHBI 
Ilostomy (2) yqoOHO pelaTb B T€p€MeHHBIX goa. ED 

IIpu mepexoye OT HeMOABHXKHOH CHCTeMbI KOOpAMHaT K Bpataromelic 
onepatoppl 1? u V® coxpanstorT cBoli Buy. BomHoBpaa dyHKUMA cocTOABE 
c K=0 ne 3apucut or Q; nepexoqa or yeKkapToBbIX KOOpyuuaT & 
K C(epHY¥eCKHM 7, = COSY, o, JerkKO TakxKe yO6eQWTECA, YTO OHA HE MOK 
3aBHCeTb OT 9. B uTore mowlyuaem: 


ce oO? im 2m : 
T opt WH+(F+a)5 = [— 8) SS] + Sa US as U(r, yp) P= 0. ( 


Uacruoe pemenve, ONNcblBaronlee %-YdaCTHILY C MOMCHTOM fe YaJIAFOULyroe 
OT Apa, HMeer BHI: 


V2-+14 
x Pi(u) dz (7, 2), (¢ 

V4 
2 

BBeeH H3 Coobépaxennit yxo6crBa ). Tlogcranopka B (3) npHBO_UT kK ypaBHeHi 


Pile er (reo + [Fe (E—U)—10-+)(* 4 4)Jah 


P(r, w) = 


rye , mepecTaer 3apuceTb oT wv Up Oombuux r (wsioxxures 


Tiss 
(Fea) elem] toc ES | 


4l4 


opoe yo6HO peliaTb B KBa3HKJIaCCHYeCCKOM NpHOHKeHHH: 
by =—— WOM 


PAS) toae tor tae (E—U—Ut (See (6 


r or 


If 
ils Mey EA he 


— 


a 
CootpercTByrollee pa3siowKenne JIA o(r, 2) MpeACTaBHM B BHJe o = o_, +- 
ot Oy +...; AIA NOcMeAOBAaTeNbHbIX MPHONHKeHHIi o, HMeeM GecKO~ 
Hy!0 NocyleqOBaTeIbHOCTh ypaBHeHHlt 


; 


pF +a)0— (Ge) =< BE OF OG +a) 


Oo_1 06p 2 ds_; m 2) OG_, Oc 
Bera tar tat Tt) oe (7) 
, Oc_; 0?o_} dP; do_ 

— 6S + (lv) Fe] +2 (1-24) a+ Fh = 0, 


ite Mole eee, cen :% 2UeY 6 (8° "8 e hele) (el) se) et Me! ve Fey ce sigue Sy sel) (eet Fee eer, ie Carte Wel ers 


PemtenHe cucTembl (7) o6leruaeTcsA B Clyyae Ca60 HectepHyHOrO JOuepHero: 
a. B 3TOM culyyae ypaBHeHHe MOBepxXHOCTH spa yOGHO mpeycTaBur. 
wye 


R (pe) = Ro + E(u) = Ratt + DitnPa led}. (8) 


IHYHHbI o, HILYTCA 3aTeM B BUJe PAAOB MO CTeMeHAM &: o, = of) + oD 4 
(2) -+ ... DekTpocraTwyeckwHH MOTeHUMa, CosfaBaeMblii ouepHuM sAq- 
[, JIerKO BbIVHCIAeTCA B BAe aHaslorMuHoro psxa (Mpesnomaraerca, To. 
© PaBHOMepHO 3aps2xKeHO 110 OGbemy). B pesysbTaTe HeCIOXKHDIX BbIKJaOK 
yuaenM: 


r 


90) == j \ kidr, 3) == — Inf —ikrr, 
ay 
" (9) 
== 3 n Ro \?+1 dr 
ae ee.) TEE EO =) vi 
it if 

5 Ro Se ies A 4mZ e* 

ee 2 2 FM ees a 
Syecb ky a V & oe r r2 ? oe — R2 Ro ’ 

3 2me ‘4. 2 
fers ey L(+ 1). 


Touka BO3BpaTa Q; OlpeyemieTca H3 ypaBHeHHA 


(aye ee 9, 


- Day a; 


Dopmysibl (9) cipaBeqIMBbI WH pH r<a;, eC MPHHATO BO BHHMaHHe, 
B 9TOH OONacTH 


n= ini il/ eet Pe eT, 


pbHeHiuHe WieHb! ABOHHOrO pa o = > o(™) TpeneOpexkHMO MaJIbI. 
k,m 
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Tlogcrapasaa (9) B (6) w (4) H mepexoyqa K foo, NMomyqaem: 


ig 1 Valse el ee expi k aes In dear +8} | Pete) 
! he V —ik, 1 : ae 


ie cooTBercTB 10M TOTOK Yepes 3aMKHYyTy!O Ciepy He 3aBHCHT OT 

Tlosromy, ecJIM pe{CTaBuTb BOJIHOBY!O (PYHKUHIO CHCTEMBI B Bue Lb > cr 

i 

TO OTHOCHT@IbHaA BEPOATHOCTb BOSOyKACHHA POTANMOHHOrO yPpOBHA C MOME 
-Tom l 6yyeT paBHa w; =|Cc;|?. ‘ 

HerpyHO BbIPasHTb KOSPPUIUHEHTHI C; Yepes 3HAYeHHe BOJHOBOK PyHKI 

Ha mlopepxHocTu aypa W(S). HeticrsuresbHO, NOCKOJbKy MHTepecyrouyHe 

3HaueHHa / HeEBeEHKH, B TpeOyeMOM MpHOIH2xKeHHH UMeeM 


et (S) or qu (Ro) | 1=0 = *0 (Ro)°& + + u (Z +- 1: 
ol} (S) = 8} (Ro) [1-0 of (S) = of?) (Ro) | 0» 


(1 


00) 
eo 9 ae ey (Ro)| 1-0. IIpoctsie BrikaqKH MpMBOAAT kK dopmywe 
2% m/I “b Ro x ‘ 
tPA (AP ance § + 2 Ro), q 
aye R=kre = So x==%9 (Ro) = V 2@—F. 
Tloyctapaaa (10) B (6) u (4), nomyuaem: 


W (S) = Yer ¥i(S) = 


~~” -_ Ae 


= Siem gee 4 bese SSS ary (u). (l 


B mocaequeli cymMMe Bcioqy mog_pasymepaerca r= Ry. Beprukanbnaa yet 

A<MpaBa OT COOTBETCTBYIOWerO BbIPAKeCHHA O3HAUaeT, YTO ero cueqyeT BSA 
0)! xe 40 (1) 

Vx Ro 

H€CTH 3a 3HaK CYMMbI H MepeHecTH B Apyryio yacTb paBencTBa. B pesyd 

-TaTe IIPHMeHeEHHe TeOpeMbI MOJHOTHI Jaer: . 


upu /=0. He 3apucamui or 1 MHOxKUTeIb MO2KHO BE 


ie (0) eS eae et) 
cp = Vx Roe mil OTe Pe : = wW(S)e* sey eae, . 
a 
1 
ae : as) ol nah eae 1 x6 —o(1) | 3 ( ' 
w, = «xR2e~ (21 + l)e \ ¥(S)e | P1(u) dul?. 
il 
B cayyae cna6o HecbepvuHbIx sAyep mpeycrapsserca HavOomee ecrecTBe 
HBIM NpeymonoxKuTs ‘tb’ (S) = const. Hopmupys orHocuTebHy! BepOATHOCTS t 
YCJOBHEM Wy) = 1, Nomyyaem OKOHYATEJDHO: 


1 2 


(1) 
xE—ON~ 
e *'P1(u) dp 

W1 = (21 + 1) e—v? (2+1) toils 22 =a eee (1 
1 xe—o() | . ’ 
Ve en 
Kak M3BeCTHO (4), B TA2XKeNbIX spax HanOovlee CyHeCTBeHHOH sBaAert 


KBapyNO/bHad AepopMaunA Bua § = Roa, P,(u). TloqcranosKka B (9) u (i 
Waet 


A416 


1 . 2 
j PAY a(t) p, (u) du 


ee hee tin) ee ee (15) 
fb Pa(™) ayy e 
\ 
raed HE 2 . 2 RR 
poles (I) he gt | (16) 


-U3SH4eCKHH cMbICT (15) mpocr. IkcnoHeHMabHplli (aKTOp npescraBssaer 
CHMOCTb IIPOHHWaeMOCTH KYJIOHOBCKOrTO Oapbepa OT 39HeEprH WH MOMeHTAa 
THUbI. B yacTHOCTH, OH y4NTbIBaeT HeayMaOaTHuHOcTh mpouecca, T. e. 
OCTOATEJILCTBO, YTO 3a BPeMA MpoOxoxReHHA a«-yacTHUeli No_GappepHolt 


Paounma. 4 


Xe Qo= 2 ZR y*xq-10%4 | % = + ZR or%a-1084 
po Aapo 
4 (1) | (11) (1) (Il) + (1) (II) (1) | (11) 
SSS SS EE ES SS eS ee Be ae: 
220 Or2onn Orel 40 16 [230 Onalsy IOLA 5 9 
222 OEZ9 ORAS A: 17 U232 Oirelsy WO) aes 6 44 
22 0,24 | 0,20 9 15 U234 0, 205)- 0, 16 8 13 
24 0,30 | 0,24 2 18 U286 07187) 0) 45 8 Ae 
26 Oazcn Oz 10 16 Wiese 0,16 | 0,14 7 VP 
28 0,30 | 0,24 2 49 Pu2s8 OF LSe ROM 8 43 
26 OA TaleO: 22 44 NZ Pu240 Oman Oe tlie Wl 13 
a8 On26n0),24 40 Ai, Cm *42 Oa RO sto 7 ald 
30 OP2t OE ter 9 14 Cm/?46 Das} Oats! 6 10 
32 OFZ Ome 9 45 Cm?48 ORT2 Or AG Ha ) 
34 OF24 0) 47 9 14 Cf25e OFT peOndO 6 9 


oTH APO yciiepaeT NOCBepHYTbCA Ha 3aMeTHBI yrom. Tlostomy pesyuib- 
, TOIyYeHHbIe paHee B agquaOaTHYeCKOM NpHOsHxKeHHH (°,°), He ABIAIOTCA 
He JJOCTOBepHBIMH. MutTerpaw, crosuHH MOA 3HaKOM KBaj[paTa MOJlyJIA, ONH- 
oT HETIOCpeCTBEHHOE BINAHHE JectbopMallHH NOBEPXHOCTH Apa §(w), AONOUI- 
€ FelicTBHeM KBapyNoubHOrO NoTeHyMaa o!!)|. SamerHM, TO 9STOT 


‘pal MOKeT ObITb JIErKO BBbINHCJIeEH C MOMOLIbIo TaOnuy (*) PyHKWHH 
Zz 


=e? ex dx. 
0 

peAcTaBJAeTCH BO3MOXKHBIM Ha OCHOBaHHH OMBITHBIX aHHblx (1,°,°) BbI- 
iTb 110 cbopmysam (11), (15) wu (16) AebopmMaunio a, HeKOTOpbIX AJep. 
YHHBI k, J, Wz, ONPEeNAIOTCA KCNEPHMEHTAJIBHO; JIA paguyca wAApa 
QMMTCH OpaTb [Ba aJIsSTepHATHBHbIX 3HayeHua: Ry = 1,0A*-10°%% cm (I) 
(= 1,4A%s-10°38 cm (II). Pesynptatpr oOpa6orKH 9KCMepHMeHTAaJIbHbIX 
IX TpeycTaBsenbr B TaOs. 1. PaccuHTaHHbI XO KBapynOmbHOTO MO- 
1 Qy ROUepHero Apa MOxeT ObITb pOBepeH MyTeM U3MepeHHA ceyeHHA 
IOBCKOrO BosOy2KIeHHA O,—2, WM BepOxATHOCTH HCIyCKaHHA Y{-KBaHTa 


O, (*). 


Tlocrynuo 
29 VIII 1956 
WMTHMPOBAHHAS JIATEPATYPA 


Ann. Rev. Nucl. Sci. U. S. A., 1954, *# A. Bohr, P. Fréman, B. Mottel- 
Dansk. Mat. Fys. Medd., 29, 10 (1955). ®?B. CrpytuucKkul, SKOTO, 30, N 2, 
356). *A. Bohr, Rotational States in Atomic Nuclei, 1954, ° B. Hocos, 
103, Ne 1,65 (1955). ° B. CrpytuucKu ii, JAH, 104, Ne 4, 524 (1955). 7K. Ka p- 


Ta6suupt pyHKunu w(z) = hi en dx B KOMMleKcHo o6macTH, 1954. ® F. Asaro, 


0 
ephens, B. Harvey, I. Perlman, Phys. Rev., 100, Ne 1; 137 (1955). 
‘saro,F.Stephens,S.Thompson,I. Perlman, Phys. Rev., 98, 4, 19. (1959). 


f, t. 112, Ne 3 447 
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Jloxaanu Aranemun wayr CCCP 
4957. Tom 112, Ne 3 


OKEAHOJIOL 


E. H. HEBECCKHA 


ACCJENOBAHHE TOJIM, MPABPE)KHbIX OTJIOKKEHHM C MOMOL 
BHBPONOPWIHEBOM TPYBKU 


(ITpedcmaeaeno axademuxom A. A. Ipueopsesuim 9 VI 1956) 


Jletom 1955 r. Ha UepHom mope Obl MOcTaBJIeHbI SKCHeTMUMOHHBIe pad 
10 HCCIEMOBaHHIO JOHHbIX PpyHTOB, KOTOPbIMH OblIH OXBaYeHbI C/E yIOuHe pe 
HbI: Burasepckaan HM ByrascKkaa Mepecbinu Ha TaMaHCKoM noJlyoctpose, Kept 
CKHH MpOJIHB C BbIXOZOM B A30BcKOe Mope, TaMaHcKH 3aHB, Deosocuhe 
3aHB, KasamMuTcknit 3anuB, KapKHHuTcKHii 3anMB. Mbl npHyepxKuBasuCb Mp 
Una IpoBeseHHA PasicoB NO HOpMaJiH OT Oepera CO CYyCKOM TpyOKH Ha CTaHfe 
HbIX ryOuHax oT 3 Jo 30 M, a TakxKe Opa KOJOHKH B JONOMHUTEJIbHbIX 
KaX, MIpeACTaBIAIOMINX chelHambHbi uHTepec. IIpu Oeperoppix pa6orax 
JIOHKH Opasucb TakxKe MO CTBOPaM MOPCKHX TaJIcOB c TeM, Y4TOODI Nosyt 
CJMHbIM paspe3 TOMLULM MOPCKHX OTJOMKeHHH, KaK MOABOAHbIX, TAK H Ha3eMH 
BIVIOTh JO KopeHHoro Oepera. B pesyibTaTe paOoT Oblio nomyyeno Soles” 
KOJIOHOK. q 

Pa6ota npopogsusach c BHOponopmHeBow TpyOKoli BIIT-54 (KonctpyK 


TexHHKH Mucrutyta okeaHomoruu AH CCCP (pue. 1). B tpy6xe BIIT-54 ucne 
30BaH MIPHHUMM MexaHHyecKOH BHOpallHH, YTO NO3BOMAeT C OOMbIUON ObicTpPO 
OpaTb KOJIOHKH rpyOblx NpHOpexkHbIX HAHOCOB 6e3 HapyWwieHHA cTpaTHpuka 
WM BHYTPpeHHel CTPyKTypbl KaK Ha MOpe, C CyfHa, Tak HM Ha cyule, c MOMO 
JIeErKOH TpeHOrH. 

CkopocTb norpy2KeHHA KOJIOHKOBOH TpyObl B TOJULY IpHOpexHbIX Ocal 


| 


IJIOTHBIM NI€CKOM, TaJIbKOH, pakylueH, rpaBHeM H T. J., MOCTAaTOUHO BemH 
TpexmeTpopanx TpyOa MOMHOCTbIO NorpyxaeTca B TeyeHHe 1—2 mun. [Ia 
KOJIOHOK TpyHTa B HacTOAMee BpeMA — 3 MeTPa, AHaMeTp NoOyyaemMblx Ke 
HOK — 6 cM. 

Kak m0Ka3a1 aHasv3 (bayHbl, NMOMyYeHHbIe KOJIOHKH BKJIOUAIOT CON OF 
KOB, COOTBETCTBYIOIHE B OCHOBHOM JIMIIb JBYM NOCeqHHM 310XaM pasBh 
Uepnomopcxoro Oaccelina, a HMeCHHO JpeBHevepHOMOpCKOli HU COBpeMmeHiil 
JIvlib OTAeMbHbIe KOJIOHKM JOU BO BEPXQB HOBOEBKCHHCKHX  OTVIOMKEH| 


el 
TakHM OOpasom, B cibepe HCCleqOBaHHA OKasaHCb Te ECTECTBCHHbIe ACTOPE 


CKHe H3MeHeHHA B MpHOpexHOl MONOCC, KOTOpble NpOHcxo_uM Ha MpoTA sil 
HECKOJIBKUX MOCJeAHHX ThICAYeMeTHH, XAPAKTePH30BaBIMUXCA KaK H3BeCT 


@. 
pa3sBUTHeM YepHOMOPCKOH TpaHcrpeccuyH. 


| 


KoOHKH, B3ATHIE B MOpe NpOTHB Nepecpmmel Butasesckoro u Byrascit 
JIMMaHOB (puc. 2), Obi cBefeHbI B npodusn. 3 puc. 3, Ha KoTOpom u306pall 
OHH H3 TaKHX Mpoduse (paspesV///), chenanuplt npotus ByrascKoli nepe 
MM, BHAHO, YTO NOX COM Me€CKa, NOKPbIBalollero AHO B HacTosujee BpeMsA, }) 
oOHapy2keH COM YepHoro MMacTHYHOTO Hla Cc OGeqHEHHOH nuMaHHOH day 
B 3aleraHuy in situ. Sfecb OOHapy2KeHbI MHOTOUHCVIeHHbIe pakOBUHEI! Card} 
edule L. pasnvunpix pasmepos, ¥acTo B Be napHbIxcTBopoK. Kpome Toro Be 
yaoTca pakoBuubl Abra ovata (Phil.) 1 mHoro MeaKux ractponog Cerithi¢ 
sp. Hydrobia sp. 4 ap. Haliqen raxxe oquu aksemnuap Adacna sp. B Hue 
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3OHTAX HJMCTOrO CMON Paya elle Goee OHOOHpasHa: 3feCb IPHCyTCTBYIOT 
OBHOM TobKO Cardium edule L. u peyxo Betpeyaiotca Abra ovata (Phil.) 
TponoAb (onpegenenusn JI. A. Heseccxori). Mpumaudosku o6pasn0s usa 
ISHbIX YPOBHEH HAMCTOFO FOpH3OHTa NOSBOMMIM OOHAPyXUTb TOHKYIO, JO- 


Paspes no AG 


-~-----~- 5-h 
Mygma 
kayaroujaa 


Ipyba konoukobar 


My gina 
TO0CMabHaR 


Puce. 1. Cxema npH6opa 


10 MOCTOAHHYIO TOMOBYIO MHKPOCJIOHCTOCTb C MOMHOCTbIO OTACJIbHbIX TIpO- 
3 paBHOH NpHOmHsuTeNbHO 1,5 MM. 

10H Ula BbIKJIMHHBaeTCA B CTOPOHY MOPA, WH MOMHOCTb ero yBeHUNBaeTCH 
OHY cyluM. HanMune MHMaHHbIX WJIOB Ha paccTosHUA 1,5.KM OT Gepera nok 


a AusuTinauckua 
99. CONEKOE GyeastKul see I 
OK SIUMGH 
rr ae <r 


5 


| Puc. 2. Cxema paiiona pa6or 


| NO3qHeMMUX UHCTO MOPCKHX MecuaHbIX OTIOMKeHHU MOKA3ZbIBAeT, 4TO 
uyiom Byra3cKasg Nepecbilib pacnOJlaraslacb 3HAUHTEJbHO 1O2KHEE CC HbIHELII- 
OJlO2KeHHA. 
qwao OOpas0BaHuA HOB COBMaO, N0-BHAMMOMy, Cc TeM BpeMeHem, Kora 
bIfib OTJeHJa JIMMaH OT MOpA. OMHOBpeMeHHO Mepecbilb Havasa CABHTaTb~ 
eBepy, norpeOax Nox coOon cron una. Kora nepecnilib JOcTHrsa Tos0%Ke~ 
COOTBETCTBYIOWero CT. 2, pacnOO*KeHHOH OT Kpaad HAMCTOrO Macta Hai 
auun 370 M, 3fech yoke ycned oOpas0BaTbcnA HHCTHIM COU, paBHBIt: 
M. Ecuu yCJIOBHO CUHTAaTb CKOPOCTb OOpa30BaHHa Hsia paBHoH 1,5 MM.B roy, 
epHO Takasd 2%Ke Unpa NpHBOAMTCA B IMTepaType A KpbiMcKHX COJIeHbIX, 
HaXOJAMIMXCA B CXOJHbIX c TaMaHCKHMH jlaryHaMH ycmoBHAX) (°); TO) 
2 HOJCUMTaTb BPeMA, 3a KOTOPOe Mepechilb CyBHHysacb Ha 370 M, a HMeH-- 
360 : 1,5 = 1573 roga. CneqopatesbHo, 3a 1 roy mepecbilnb cmMemlamace:, 


4* 44 9% 


ua 24 cM, 4TO cooTBeTCTBYeT, M0-BUAMMoMy, H TeMMy aOpasHH MpHMbIkKalo} 
yuacTkoB Gepera, C KOTOPbIMA COeAMHAMACh Mepecbllib. OTH yUaCTKH, OOpbIE 
Iecad K MOpio KpyTbIMH ycTynamu BbIcoTOH 10—20 M, C0XKeHbI NOBOJIbHO Ff 
JIbIMH TPeCTHYHBIMA TopofaMu (eCKH H TJIMHbI). | 

Tipyroit nytp ogcueta cKopocru oTcTynaHuA Oepera 3aksIOUaeTCA B 
peHHH paccToAHuA Mexkay AByMa cranuuamu 2AH 2 M pasHOCTH MOLIHOC 
WJIMCTOFO COA MO STHM CTAHIUMAM. CavTad CKOPOCTb OTJIOMKCHHA Hla HEH3MEH 
HM TIpOBeA COOTBETCTBYIONIMe MOACYeTHI, MOyyaeM, YTO CKOPOCTb OTCTyHAa 
TepecbiIIH H OHOBpeMeHHO CKOpocTb aOpasuu paBHbl 29 cm B ro. B cpeg 
MOXKHO CUHTATb TeEMM aOpa3sHu paBHbIM 27 CM Bog. 

TIpupeyennple mogcueTbl MOXKHO CUHTATb BCe 2K IMMIb NpHOMMSHTEJIbHl 
43-3a HEKOTOpbIX JonyujeHui. JA Oomee TOUHOTO OMpeAeIeHHA CKOPOCTH ot 
30BaHUA Hula B JIMMaHe TpeOyIOTCA JONOJIHUTeIbHbIe JaHHBIe. 

PaccrosHve OT Kpaad MwlacTa JIMMaHHBIX MJIOB JO COBpeMeHHOrO Oepera pa 
1550 m.. YcNOBHO IpHHAB, YTO WIMpuHa ApeBHei mepecwinu Opa paBHa 16 
200 M, MbI MOXKeM CUMTATb, UTO paccTOAHHe OT ApeBHeM MepecbINH AO COBpen 


Crf GrZ2 CEZA Crs sor% C7.§ 
2000 2700 


Puc. 3. Paspes V///: 1 — necox, 2 — ranpka, 8 + un, 4— pakyulevHpli meTpuTye 
5 — pakyuiKka 


Hol paBHo 1700 M. Ilonaraa, uro Temn OTCTyMaHHA Nepecwinu paBeH 27 cM B- 
MOXKHO MOJCUUTATh BPeMA, B TeEYeHHE KOTOPOrO MepecbilNb OTCTyYNHa OT Te 
HavaIbHOrO JO HbIHeWIHerO MOOKeHHA, a UMeHHO, 170000: 27 = 6300 
TakoB BO3spacT lepecbinn. 

Kak noka3asio H3y4¥eHHe KOJIOHOK, HeEMOCpeACTBEHHO 3a KpaeM Mvlacta H 
OJ METPOBbIM CJIOCM NO3AHEMMIMX OTOKEHHH, COCTOALIHX H3 TOHKO3eEpHHC 
cla6o3aveHHoro TecKa, 3aleraeT peJIHKT JpeBHeH MepecbimH B Buse radk 
rpaBiA, OKaTaHHOM pakyWeyHOH ApecBbI H MPpOYX 9eMeHTOB HAaHOCOB Tip ( 
HOM 30HbI. ITO X@pOlO BAAHO Ha OMHOM 3 KOJIOHOK, COCTaBAAIOULNX pod 
(cr. 3). 'uyOuna Haq aTHMuM TOUKaMH celi¥ac JocruraeT 9 mM. Cneyonatedll 
C MOMeHTa OOpas0BaHuA MepecpilH JO Halllero BPeEMeHH YPpOBeHb MOP MOBbICH 
Ha 9 mM. Tak Kak NO JaHHbIM pacKONOK B ApeBHeli Manaropuu 3a nocules 
2500 eT ypoBeHb MOps NoBbICHJICA Ha 2—4 (?, 4), TO 10-BHAUMOMy, 3a ripe 
wyutue 3500 ner Tem OTHOCHTeHOFO NOBBILIEHHA YPOBHA Obl HECKONDKO BE 
M COCTaBHJI, IpHMepHo, 5—6 M. 

pyrue npoduin, B3ATble mpoTHB SeperoBoro yuacTKa 03. Comenoe — 6 
Ananckasd, aid BOSMOXKHOCTS OMpPeAeHTb (OpMy MOILHOFO MecuaHoro akKy 
AATHBHOFO Tea, 3aleralolero Ha NOABOAHOM CKsIOHe sTOorO yyacTKa. Bpld 
JOCb, YTO AKKYMYJIATHBHOe TeNO HMeeT (POPMY M3OrHyTOFO KsAMHA, pacuIMp 
merocs K lOrO-BOCTOKY. ITO CJIYKUT NOKa3aTebCTBOM, YTO Ha aHHOM y4ae 
MMeJIO M€CTO MHTEHCHBHOe NepemenleHue MecKa C akKyMYyJIAlMel Ha tore 
CTOKe. 

AnaJIH3 psa KOJIOHOK, B3ATbIX IPOTHB pasOupaemoro yyuacTKa Gepera, 
BOSMOXKHOCTb BbIABHTb OCHOBHBI€ YEPThi Naleopetbeda KOPeHHHIX NOP, CB 
TbIX B HaCTOAMee BPCEMA TOA NOKPOBOM NMO3AHEMUINX MecuaHbIxX HaHOCcoB. 
HHJIOCb, YTO NPOTHB yUacTKa KOpeHHOrO GOepera, pasyensiomero B Hac 
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a Burasesckuit u Byrasckuii muMaubl M pescraBasiomjero nomypaspy- 
ylO aHTHKJIMHaJIbHYy!10 cKagKy (3 ), Ha {He MOY COeM HaHOCOB THHETCH B Me- 
OHAJIbHOM HalipaBJIeHHH NOJOTHU BaJl, CJIOXKeHHDIL KOPeHHBIMH Topoamu, 
OCb TpyOO OKOHTYpHTb 9TOT Bas, KOTOPbIii CTpyKTYpHO,” 1O-BHUMOMy, 
CTCA MpOfOMKeHHEM YNOMAHYTOM aHTHKIMHaNH. [lporuB o60ux HMaHOB 
1OCTb COBP€MCHHBIX JIOHHbIX HAHOCOB CHJIbHO BoOspactaeT. OyHako y 
oNeHoro HM AHalbl BHOBb yAasl0Cb HalllyaTb KOPeHHbIe NOPOsbl HO, cl0eM 
KHX OCAaKOB. 

loBbie JaHHbIe, Kacaiollveca pasBuTHA MpHOpexHOH NOMOChI B BepXHeveT- 
HUHOe BpeMA, Obl NOyYeHbI TAaK2xKe UM 10 ApyriM paiionam. BuOponopm- 
A TpyOKa OKa3aslaCb MOILHbIM HM COBepIICHHbIM HHCTPyMeHTOM HccwIeOBa- 
M lipeAcTaBiadeT OoubUINe BO3MOXHOCTH JIA H3yYeHHA OeperoBblx Mpoec- 
A HCTOpHH Geperos. 


Tlocrynuuio 
8 VI 1956 


LWHMTHPOBAHHASA JIMTEPATYPA 


A. fl. Apxanreasckul, H. M. Crpaxos, Teonornueckoe crpoenue H HCTO- 
yaBuTHA’ UepHoro mops, M3g. AH CCCP, 1938.2 B.]. BaaBpatcKui, Bectu. apes. 
No 3—4 (1940). 3H. B. Baccoesuy, Her. xos3., Ne 3 (1929). 4B. 0. Ta it- 
eBpuu4, Bocnopcxoe naperso, M3. AH CCCP, 1949. 510. B. Te pBouabd, Tp. 
uw. a6. Beec. HHCT. ranaypruu” AH CCCP, B. 14 (1937). 
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Jlonaanu Akanemun nayk CCCP 
1957. Tom 112, Ne 3 ‘ 


BHO@HSH. 


A. T. BEPJIAPAH, K. A. KAHJAPSAH u C. A. MANOA 


PHCTOMATOJIOTHA HEPBHOHW CHCTEMbI B PASJIMUHBIE 
NEPHObl 9KCNEPHMEHTAJIBHOM OCTPOM JIYUEBON BOJIE3HI 


(I1pedcmaeneno axademuxom JI. A. Op6enu 380 V 1956) 


PaGoTamu OTeYeCTBEHHBIX HccueqoBaTesieli (?,4,°), HSyYaBLUMX HePBHY10 | 
cTeMy OOJIYYCHHbIX 2KMBOTHBIX (PH3HOJIOrHYeCKHM, 3JeKTpOsHUepanorpapu 
CKHM H SJIeKTPO*UsHOsIOrHYeCKHM MeTOJaMu, C OOsIbIUOH yOeAUTebHOCTBIO | 
Ka3aHO, YTO IPH OOwYYeHHU MOHM3MpyIOULMMH JIyYaMu B HepBHOM CucTeMe Ti 
OMbITHDIX XXHBOTHDIX Pa3bIPPbIBAIOTCA 3HAYHTEJIbHbIe H3MeHeHHA. HecmoTpa 
3TO, B pawuosuorMyeckOH MTepaType Wourve FOsbI TOCMOACTBOBaO HeMpaBy. 
HO€ MHEHHe, 4TO HepBHad CHCTeMa He H3MeHAeTCA Mpa OOYYeHHH, TaK KaK 4 
MOPOJIOrHYeCKOM HCCIeOBaHHH B WeHTpaJIbHOM HEpBHOM cucTemMe JO noca 
Hero BpeMeHH He OOHapyxXuBasIM THcTOMaTOMOrMYecKUX H3MeHeHHH (7,°), 
BCHKOM CJly4¥ae Y B3POCJIbIX XKMBOTHBIX (*). 

3a nocequee Bpema B. B. Iloptyranos (°) c coTpyqHHKaMy, HcCJe_ysA Hej 
HY!IO CHCTeMy OOJIYYCHHbIX XKHBOTHBIX THCTOJIOrHYeCKHM HM TMCTOXMMUYeECK 
MeTOJaMH, IOJy4HJI HHTepecHbie JaHHbiIe OO H3MeHeCHHAX B HeEPBHOM CHCTEA 
KOTOpble, BMeCTe C HallIHMMH JaHHbIMH ('), MOJHOCTbIO OMpoOBepraioT MHeHHe 
YCTOHYMBOCTH HEpBHOM CHCTeMbI K JeHCTBHIo H31y4eHHi. 

Mpi nocTaBusH Nepex co6oli 3aqauy M3y4HTb HEpBHYIO CHcTeMy OOJLYYeHH! 
2KMBOTHBIX B pasJIHUHbIe MepHOsb!l OCTPOH syyeBo OoesHH. 

- B Haulem uccsleqOBaHuH Mbl U3ydaiM MopdoulorMyecky!O KaHBy pedseKTC 
HOU Ayr: OT peleNTOpOB, MO YYBCTBHTeEJIbHBIM NYTAM HW Jaslee 10 NYTH pacHt 
CTpaHeHHA HMMywIbca, C YYCTOM CONOAYHHEHHOCTH PasJIMYHbIX OTACJIOB HEPBH 
CHCTeMBI. 

PaOota Beslacb Ha KpomuKax. Ilpou3sBoqumocb Kak OOmlee OMHOKPAaTHOEe ¢ 
JIYWeHHe XKMBOTHBIX PCHTTEHOBCKHMH JIydamu fo3s0H B 1000 r u payquoaKTHBHI 
KOOAaJIbTOM (alMHKATOPbI C KOTOPbIM IIPUKPeMIANUCh HEMOCpeACTBEHHO K JAC 
HO-TEMEHHOM OOaCTH TOOBbI) B Ose B cpesHeM Yo 50 000 y-r. 

B pesysbtate JeHcTBHA HOHH3HPYIOulNX H3TyYeHHH y KPOJHKOB pasBHE 
Nach KMaCCHYecKaAt KapTHHA OCTpOH JIyYeBOH Oome3HH, OT KOTOPOM 2KHBOTH 
norMOaiM B pasmMunble cpoKH. Y OOYIeHHBIX XKHBOTHHIX H3y4aIMCb OHOXHN 
YeCKHe, reMaTOJIOLMYecKHe HM BIEKTPOsHUedalorpapuyeckue H3MeHeCHHA, a Té 
2KE TlOpaxKeHHe KOXKHbIX MOKPOBOB *. 

B nactoslei cTaTbe MpHMBOAATCH WaHHbIe TMcTOOrMYecKOrO UCceqOBAaHy 
Bckpbipad KPOJMKOB, MOPHOWIMX B pa3sIMUHbIe MepHOAb! yyeBOH GosesHy, T 
Opau AA TucTOMOrMYecKOrO UCCMeAOBAHUA KYCOUKH KOXKH, A38bIKa, Meuer 
AYTH aOpTh!, HaMOYeYHHKOB WH yUaCTKM PasM4HbIX OTAEIOB KEN YAOUHO-KUME 
HOFO TpakTa, a TaK*Ke CHMHHOPO MOsra C MEXXMOSBOHOUHbIMH y3aMu, Ouy*K fa 
Wero HEPBa C Y3OBaTbIM FraHrJIHeM, WpOOMTOBaTOrO HW TOMOBHOTO Mmosra. 

- Marepwan cpukcupopanu 12%-m nelirpanbHpm dbopmamuHom. Tlocae buKe 
UMM HM MpHroTOBJeHUA Cpe3oB, eFO OKpPalIMBasIM TEMATOKCHJIMH-303HHOM MA 
Huccmo, KpoMe Toro, MpoBOAuH TakxKe cepe6penne no BusbuloBcKomy H 
Kamnacy. | 


* B paOore, kpome apropos, mpuHumanu yuactve B. A. Panapmxan, MW. T. Demupuora 
C. . Wykypau, A. A. 3arayxaa u P. A. Apyrionau. : | 


42.2 


Puc. 1 Puce. 2. 


Puc. 3 Puce. 4 


Puc. 1. Penentop u3 o6sacTH fyrH aoptbl. BpipaxenHad aprentopunHa, BapHKO3HOe 
yTOJMLeHHe, PasBONOKHeHHeE pellenTopa, MecTaMH C @parmMentTaunelt akconosp. Mmmpernanus 
cepe6pom no Kamnacy 
Puc. 2. Tugponnueckaa 2ucTpodpua c HaOyxXaHHeM KJICTOK MexXMO3BOHOUHOFO YYBCTBHTEIb- 
Horo y3aa. Umnpernayua cepe6pom no Kamnacy 
Puc. 3. Tugponnueckan fucTpopud H KapHOWHTOIH3 KJeTOK 6oKoBorO pora cmHHHOrO 
mosra. Oxpacka mo Huccso 
Puce. 4. TIupamujyanbuple KieTKH KOpbl B COCTOAHHH CMOPULMBaHHA, THAponMyecKOH RHCT- 
pobuH H KapHowHTomH3a. Oxpacka mo Huccawo 


12, Ne 3, Bernapan, Kangapan, TManosn 
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B nepuoy nepBu4Hbix peakuHit, a TakxKe B ATeHTHbII MlepHO, Hamu OOHapy- 
HbI HSMCHEHHA B OCHOBHOM B PelleMTOPHbIX MPOBOAHUKAaX HB KsIeTKaX Me@xK- 
SBOHOUHDIX YYBCTBHTEJIbHBIX Y3JIOB. OTH H3MCHEHHA ABJIAIOTCA HavaJibHbIMH 
OBOPAT O pas{paxkeHHH YYBCTBUTeJbHbIX HelpoHoB. Bui oGuapyKeHbl mpu- 
IKH Pas{parKeHH YYBCTBHTEbHbIX MPOBOAHHKOB HM YYBCTBUTCbHbIX KJIeTOK, 
DAKABLIHECA B BAPHKOSHOCTH HEPBHBIX BOJIOKOH, BaKYOJIH3allHH MH3ITHHOBOL 
JIOUKH, B KJICTKAX ME@XKMOSBOHOUHBIX Y3JIOB HaGOfasIcA WeHTPaJIbHblli HIM 
AJIbHbIM XPOMATOJIN3. OTH USMeHEHUA PaclleHUBaloTCH HAMM KaK JUCTporbu- 
Ke. OWHako CHadasa OHH He3HaYNTeJbHbI HM He CBUJeTELCTBYIOT elle O rvly- 
OM TlOpaxKeHHH YYBCTBHTEIbHbIX HelipOHOB. ‘ 

B fanbnelimem, B pasrap OoesHv, B BUCIepO-pellenTopHBIX ammapartax, 
YBCTBUTeJIbHbIX MPOBOAHHKAX HW B KJICETKAX M@2KMO3BOHOUHBIX Y3JIOB AUCTpoO- 
TeCKHe H3MeHeHHA ele OobWe ycumMBaroTca. Hadsmogawrca pasBos0KHe- 
> pellenTOpoB c PparMentTallMel aKCOHOB Ha BC€M MIPOTS2XKeHHH YYBCTBUTeJb- 
X MIPOBOAHUKOB (puc. 1), ruqpomuueckaa uctTpodusa, xpomaTowus3, runep- 
MaTO3 HIM THMepapreHTOPuHA KeCTOK M€2KMOSBOHOUHBIX y3s10B (pHc. 2), 
TOK OOKOBBIX POFOB CMHHHOTO MO3ra, JOP3abHBIX sep mposomroBaToro 
ra (puc. 3) uw rumoTranamuyeckoi O6nacru, B stux xe OONACTAX BCTpeyaloTcA 
HHUHbIC KJIETKH C BbIPAKeCHHOM PHApPOMMYeCKON AHUCTpoduel C ABJICHHAMH Ka- 
H3a. 

B kope, Hapsly c XOpoOllo COXpaHHBLIMMHCA yuacTKaMH, BCTpeualoTcA OT- 
bBHbIe MOJIA C HapyWieHHeM WHTOApXHTeKTOHHKH. B TakHx 2%Ke yuacTKax 
MOMAaoTcA HeOOMbIUNe oA OnycTomeHHa. B coxpaHuBLIMXcA MupaMusaJb- 
<KJI€TKAX B yUaCTKax pa3speKeHHA H ONYCTOMWEHHA KOpbI HaOmofaeTca Cpar- 
ITAA OTPOCTKOB C pe3KHM HaOyxXaHHeM KJIETOK HC WeHTPaJIbHbIM XPOMAaTO- 
OM (puc. 4) HIM KapHouHTomu3om. BeTpeyaroTcs TakxKe yuacTKH C ABJIeHHA- 
HelipoHodarun. 

Hain Ha60eHHa NOKa3biBaloT, UTO HEPBHAA CHCTeMa BO BCe TepHObI syye- 
OonesHHu Auddy3HO He MoparxKaeTcA: B OCHOBHOM cTpajlaioT BHCLepo-pelen- 
HbIH anmapaT, YYBCTBHTeJIbHbIe FaHrIHO3SHbIe KJICETKH, KJI€TKH OOKOBBIX po- 
CNHHHOrO MOSra, JOp3aJbHble Apa MposoOMroBaToro Mo3ra H KJIeTKH PHno- 
AMHYCCKOH OOACTH H OTJeIbHbIX YYACTKOB KOPbI rOMOBHOrO Mosra. OOuapy- 
IHbIe H3MCHEHHA C OOsbUIOH YOeTHTeEMbHOCTbIO MOKA3bIBaIOT, YTO OosbUe 
°O MOpaxkaeTcaA BereTaTHBHAaA HepBHanA cucTeMa. KmeTkH mepeqHHX poroB 
HHOrO MO3ra, OCHOBHad Macca KJIeTOK MpofouropaToro Mo3sra, BapoJIHeBa 
Ta HM OOUIMpHbIe yYaCTKH KOpbl MOpdomornyecKH OCTaIOTCA MHTAKTHbIMH. 
Hapsay c H3MeHeHHAMH HeEPBHbIX MPOBOAHHKOB, OTJeJIbHbIX KJICTOK HJM 
Ml KJ€TOK, BO BCeX OTJeNaxX LWeEHTPabHOM HeEPBHOH CHCTeMbI y OOJYYeHHbIX 
SOTHBIX HaGsiOaNHCb TaKxKe BbIPAaKeHHble TEMOAMHAMHMYeCKHe HapyileHHaA, 
HapYUIeHHA BbIPaKaJIHCb B BHC NOJIHOKPOBHA C Pe3KHM PaCLUIMpeHHeM COcy- 
H C MWWa3MaTHYeCKHM MpOnHTHIBaHHeM UX CTeHOK. HaOstofasucb TakxKe CTA3, 
ABACKYAAPHbIM OTEK C 9KCTPaBasaTaMH. ; 
JaM KaxKeTCA, UTO H3ONPAaTeMbHOCTb NOpaKeHHA YYBCTBUTEbHbIX IyTeH U 
POB, BbICIIHX BereTaTHBHbIX WeHTPOB H OTJeJIbHbIX MOJel KOPbl B HallHx 
Tax ONpeseneTca (yYHKUMOHAbHbIM COCTOAHHEM 9THX OTJeN0B. Bpegouoc- 
WelicTBve HOHH3UPyrolleH pawHallnn Ooplle CKa3bIBaeTCA HMCHHO Ha TeX 
aX, KOTOPble HAXOAATCA B (PPYHKUMOHAIbHO MepeHalipAXCHHOM COCTOAHMH. . 
AuTepecHo, 4TO B NepHOA NepBHIHbIX peakUHH, a TaK2%Ke B JaTeHTHBIM Me- 
| MbI HaGJIt0 1aJIH B OCHOBHOM MOBpexKeHHA BHCHepoO-pellelTOpHoro ammapata 
BCTBHTCJIbHbIX HEMPOHOB; B pa3srap Oole3HH CHadaJia BKJIOUAIOTCA B MaTOJIO- 
CKHH Mpouecc KJeTKH OOKOBbIX POrOB CIMHHOFO MO3sra, Op3asIbHble Apa 
[OrOBaTOrO MO3ra H PHMOTasaMHyecKOH OOMacTH; OAHAKO 9THM Mpouecc He 
HMUMBaeTCA — H3MCHEHHA NepexoOJAT Ha JBUraTeJIbHble NyTH, Ha HHTpa- 
{JIbUbIM allapaT OpraHoB u MocTraHraMoHapHble BOMOKHA. TakuM oOpasom, 
jeHHe JyYeBol GomeSsHM MOCTeNeHHO BbIKOUaIOTCA BCe HOBbIe SBEHbA ped- 
OpHOl Ayr, NOCTeneHHO HapyulaeTCa CBASb MeXKY WeHTPOM H MepucpepHeH. 
loKa3aTeJIbCTBOM BDIMMeCKa3aHHOTO ABJIAIOTCA BereTaTHBHble H HeHpOAMCT- 


(yeCKHe paccTpolcTBa, KOTOPBbIe oOHapyKUBaloTcA MpH2KH3HeHHO, Kak TO: 
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HapylleHHe pHTMa cepfla, CeKpeTOpHEIe M MOTOPHBIe HapyweHua PyHky 
OpraHOB XKeJyAOUHO-KMWIEYHOFO TpakTa BIOTb AO pasBuTHA MapasIHTHYeCK 
HENPOXOJMMOCTH, NOABJICHHA A3B 10 XOLy %KeMyMOYHO-KUMWeYHOMO TpakTa HU 7, 
Hamu OniIM MOApoGHO HCcMeOBaHbl NpemapaThl Tex Ke yYaCTKOB HEPBH 
CHCTeMbI yY JBYX KPONMKOB, yOUTHIX BBesenHem 10%.-ro PopMasHHa B non 
jleporo 2KeulyouKa, yepe3 9 mec. mocae OOmyueHuA. HecmoTps Ha TO, 4TO 
BOTHbIe YK NPOWNH OCTpHI NepHox myyeBOH OomesHu u UX OOMLee COCTOAH 
cTaslo Golee HIM MeHee YOBJIETBOPHTeJIbHbIM, HECMOTPA Ha OTCYTCTBHE Mak} 
CKONMYeCKHX H3MeHeHHH B BUJe KPOBOH3JHAHHU, NOJHOKPOBHA OpranH¢ 
3B HM T. J., B HepBHOM cucTemMe HaMH Obl OOHApyxKeH PAA FucTOMATONON 
yeCKHX H3MeHeHHH. OHH HarsiiHO NOKa3bIBaloT, ITO pellapaTHBHble Npowe 
B HEPBHOM CHCTeMe pa3BHBaloTCA OUCHb MeJIeHHO. CyllecTByeT Ppa3pbIB Me 
OOWIMM KJIMHMYeCKUM Oylaronosyunem Hu rucToMop*osorHeH HepBHOH CHCTeM 
Takum o6pa30m, rucTomopdouornyeckWe HCCIeOBaHHA XKUBOTHBIX C 9KC 
PHMEHTaIbHOM WyYeBOH GoeSHbIO BLIABHJIM PAN CepbeSHbIX H3MeHeHUH B P 
JMUHDIX OTIeEaX HepBHOM CHCTeMbI, HAYHHAaA OT pelleNTOpOB H KOHYaA KOp 
rOJOBHOrO Mosra. 


Hay4Ho-ncceqoOBaTeIbCKHH HWHCTHTYT Tlocrynusao 
PeHTTeHOJIOrHH H OHKONOrHH 29 V 1956 
Muuuctepctso 3ApaBooxpaHesuan ApmCCP 


UWHTHPOBAHHASA JIMUTEPATYPA 


1A.T. Bernapan, K.A. Kaugapan, C. A. Tlanoagn, Tes. noxn. 3a 
Ka3ck. pagquouorny. Kondep., T6umucu, 1955. * M.H. JiuBaunos, Tes. noxn. Beec 
KOHep. No MequuHH. paquosorny, M., 1956. * B.H. Moruabunuknuh, J. 
J. A UL y K, BecTH. copp. meg., Ne 19 (1929). *M.W. Hemeuos, Pentrenotepanua y 
BosfelcTBHe Ha HepBHy1o cuctemy, 1950. ® B.B. optryra.aos, L[nrt. no Meg. pabo 
Ne 66 (1394) (1955). ® UW. Tapxauos, Mas. CIl6. 6uonorny. na6., 1, B. 3 (I 
"H. Wetterer, Handb. d. Réntgenradiumtherapie, 2, Miinchen— Leipzig, 1 
8H. Heineke, G. Perthes, Lehrb., d. Strahlentherapie, 1, Berlin— Wien, 1 
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Aoxnagn Akaygemun nayr CCCP 
1957. Tom 112, N 3 


TEXHHYEGKAA PH3HKA 
A. T. CMAPHH 


K BOIIPOCY O POJIM BHYTPEHHErO TPEHHA B KPHCTAJWJIAX 
NbESOKBAPIIA 


(ITpedcmaeaeno akademuxom A. B. Ily6xuxgseim 21 X 1956) 


B Teopuu lbes09eKTpHuecTBa M KpHcTanmorpadun Gombuice 3HayeHne 
eeT OMpefeeHve KOSPPHUMeHTAa BHYTPeHHerO TpeHHA KPHCTAJVJIOB. 

OTOH mpoOseme ObiwiH MocBaweHbt padors! Tiontepa ('), Uem6ensa (2) u zpy- 
Xx. OfHakoO-oHa JO CHX MOP He pellieHa, NOCKOJbKY Pe3sOHaTOPHI, C KOTOPbIMU 
OBOANHCh HCCeAOBAaHHA, MMeM OONbWIOH MorapHcdMuYeCcKHH JeKpeMeHT 
ryXaHus. 

Cnefyer pasmuuaTb Ba BUa NMoTepb Ha BHYTpeHHee TpeHue B peasbHOM 
ucTae KBapla: 

1. JlesbexTHoe BHyTpeHHee TpeHue. B peasibHOM KpHCTassie HMeIOTCA HeO- 
POAHOCTH PelleTKH, CBHJIM, MyTb, (PaHTOMBI, «rowyOble HIJibm, BHYTPeHHue 
SIIMHBI, IyCTble, He SaHATbIe YaCTHWAMH, MecTa, J BOMHMKOBbIe OOpa3z0BaHHne 
T. J., BbISBaHHbIe YCOBHAMH pocta (cpeya, TeMnepaTypa, JaBsmennue). 
Ilostomy (bakT cyllecTBOBaHHA B peaJIbHOM KPHCTaswe KBapla BHYTpeHHero 
CHA, OOYCMOBJICHHOFO HaJIHUHeM JedeKTOB, HE BbISbIBAeT COMHEHHA. 

2. CoOcTBeHHO BHYTpeHHee TpeHHe KPHCTaa KaK MAKPOCKOMMYeCKOH CH- 
2MbI CBASAHHBIX 34PAXKCHHBIX UACTHU. ITOT BU TpeHHA OOycJIOBJeH HOHHbIM 
AUMOJCHCTBHEM H IIpHCy, HE TOJIbKO peaJIbHOMY, HOH HjleabHOMy KpH- 
—AIJIY. ITO B3IAHMOJeHCTRHE HEH36C2%KHO BbISbIBAeT HOABEHHE JUCCHMaTHBHOU 
MIOHEHTHI JIA JEKTPOMarHHTHOH SHeprHun. CyiecTBeHHY10 pOJlb B ABJICHHH 
YTpeHHero Tpe€HHA HrpaloT, BEpOATHO, NoTepH Ha H3ayyeHHe. O HaNHIHH 
TePb Ha H3yYeHHe JIA CBASAHHBIX OCLMJATOPOB yYKa3aHo B (?). 

Bo BCHKOM peaJIbHOM KpHCTasue 3TH JBa BHJla TpeHHA MIpHCyTCTByIOT BCer- 
BMECTE, H OSTOMY MOJIHOCTHIO pa3sJeJIMTb HX HEBO3MOXKHO. B (') u (?) mpaBHb- 
) OTMEUAaeTCA, YTO KOSRPPHUMEHT BHYTPeHHeEFO TPeHHA ABJIAeTCA CTaTHCTH4e- 
OH BeJIHYHHOK OarofapA MpHCyTCTBHW B KPHCTAaJe H3BECTHOFO KOJIMYeECTBA 
(PeEKTOB. 

Mb mpoBemu u3sMepeHue KOsppHUNeHTa BHYTPpeHHero TpeHHA Ha YeTHIPeX 
APUeBbIX pesOHaTOpax. CylefyeT OTMeTHTb, TO 3HayeHHA KkosppunMenta 
YTpeHHero TpeHUA JIA BCEX YeTLIPeX PesOHaTOPOB coBNayaH (B Npesetax 
IHOOK OMbiTa). DTO OObACHAeCTCA, BEPOATHO, TEM, 4TO BCE YeTHIPe 3arOTOBKH 
IH BbIPe3aHbl H3 OMHOrO MOHOOOKA. 

Metoyuka usMepenuit. Kpuctana kBpapiia oOpabaTpiBasica Ha WWIM@OBasbHO- 
JMPOBaJIbDHOM CTaHKe MOCJIeJOBaTeIbHO BCEMH BUJaMM HaKaKOB HU B Pe3yiIb- 
Te nowyyan dopMy ABOAKOBbINyKONH ccbepuyeckoH muHsbI. JIMH3a BO3sOyx- 
ach B reHepaTopHolt cxeme. B MoMeHT H3MepeHHA aHOWHad Welb reHepaTopa 
3MbIKaJiaCb HW CBOOOAHbIe 3aTyXalollMe KONeCOAHHA C KPHCTaJa NOfaBasHcb 
-BxO cuHxpockona (?,°). 

Jlo6potuoctb u3Mepssacb M0 dopmy.ie: 


Qa=tex, (1) 


ew — KpyroBasd yacToTa, t — BpeMH H3MeCHEHHA AMMIHTYAbI Ha 9Kpave CHH- 
ockona B € pa3, (PHKCHPOBaBieecA C MOMOIIbIO CeKyHOMepa. < 

Kak u3pecTHo, JOOpOTHOCTS KONeOMIOMIelICA CHCTeEMbI sABUIAeTCA (pyHKIWMeH 
ccumalluu sHeprHu 3a Nepuog KoneOanna. JloOpoTHocTb onpefesneTcA TAakKe 
eYIOWMM BbIparKeHHeM: 


O=' , (2) 
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rye 
Rg oes Ror + Rai + Ro = Ros + Ro: 


Snecb Ry — MOTeps 9Heprun Ha U3yYeHHe YJIbTpasByKa; NpH BbICOKOM Baky. 
me Ro = 0; Ry; —MoTepaA sHepruu Ha CBASaHHble KOMeOaHHA, paBHad HyA 
JIA JIMH3OBOrO pesoHaTopa (MOATBeEpxXTeHO USMepeHHAMH CieKTpa YaCTOT pes 
HaTopa); Ry — oTepaA SHeprMH Ha Tpedve B MeCTAX KpeIVIeHHA, nebo 
JIMH3bI 10 TpeM paBHOYAaseHHbIM TOUKaM HEHTpaJIbHOM NJIOCKOCTH MO3BOJIM 
YMCHbIIMTb STY KOMMOHEHTY, a HCHOMb3OBaHHe adPekTa aHH3OTPONMH aMMd 
TYAbI KONeOaHUl MO KOHTypy Kpyra JlaJlO BOSMOXHOCTb CBECTH €€ K np 
HHYTORHON BenMGHHe; R,;— MOTepA 9HEPrHH Ha TpeHve B MOBEPpXHOCTHOM CJIO 
Bau Jetix (*) 1 Macon (*) Hama, YTO 3aTyXaHHe KBapla 3aBUCHT OT OOpaoorT! 
ero NOBepXHOCTH. ; 
Oxa3anocb, uTO Ry WTpaeT MpeBasHpytOUlyIo pOwlb B PAY uloTepb (?). 
Yyanocb cpectu Roy K MMHHMYMY CJleAYIOUL4M MyTeM: a) Mocse LWJIMOBE 
TOBEpXHOCTH OUCHb MeJKHM HaxKaKOM KpHCTas NpoTpaBuBascA B 20%- 
pactBope HF Bs treyenne 28—30 MuH. AIA YaJeCHHA BbIKPOWIMBILUAXCA YacTh 
KpHCTasla HW Harxkaka; 6) nocweqyollad NOMMpoOBKa yJyuwasa MAKpOpeJbe 
MIOBEPXHOCTH H CHM Kaa TPeHHe B ee TPeLMHax; OHA MPOW3BOAUMACh JO yCT 
HOBJICHHA HOCTOAHHOM BeHYMHbI AOOPOTHOCTH; B) JONONHUTebHad OOpadorTK 
B KF, + HO oxonyatebHo yaaa YacTHUbl KPHCTaa WH Haxaka, Ol 
paOoTtka B pactBope H.SO, + KeCr,O, pacTBopsla rpa3seBble H MpHMeCHB 
yacTHUbl; OOpasoTKa B padHHHpOBaHHOM CIHpTe yaaa *KMPOBYIO IVICHKY 
r) TepMoo6pa6oTKa B BakyyMe YMeHbIllasla MOTepH SHEpru B CTPyKType H H 
TIOBEPXHOCTH; J) OKOHYATEMbHOM OMepaliveH ABMANOCb 3aIeUHBaHve MMKPOTPéE 
IHH B BakyyMe. 
Uro6b Joctuyb emle SOombiulero YMCHbINeCHHA BIMAHHA TOBEpXHOCTHBIX Ik 
Tepb, MbI BO3OyKasIMd KBapUeBbIe JIMH3bI Ha TapMOHHKaX. C pocTOM HOMep 


ry) 


HeHbl K HYJUO, 9TA 3AKJOUMTeIbHaA ONepaluA ala BOSMOXHOCTb NOY 

OObCKTHBHOe 3HaYeHHe BEJIMYHHbI KOSPpUUNeHTa BHYTPpeHHero TpeHHA. 
KoodppuuueHT BHYTPpeHHero TpeHHA B KPHCTae paBeH 

5 

B= eee 

rye6 —norapudpmuuecknit JeKpemenuT, a «—KOSpPUUMeHT, CBASAHHBIM c ynpyro| 

KOHCTaHTOH JIA CABHTOBbIX KONeOaHHH B MIOCKOCTH JIMH3bI; AIA KBaplla & = 

k w2 

BY oc’ 

26 = 2 

BHYyTpeHHee TpeHve. AcummtToTuyeckoe 3HayeHve 6 = 1,38 - 10°7. Cnenosa 

TEJIbHO, 


= 0,44 - 10%. ®opmyna (3) cnpapeqmuBa mp MoTepaAX TOKO HI 


__ 1,38-40-7 
Y= 0 44-10-83 


Ags ANA WIKPOBaHHOrO KpHcTasa KBapwa coctaBuna 960 Q, a qa KpucTanme 
Mmpowesmero Bce BUAbI OOpaboTKH — 22, Tak 4TO Ry/Regs= 2 - 10°. 

Orciofa 3ak104aeM, ITO pOb BHYTPCHHELO TPeHHA B KPUCTAaINAX Wbe3OKBap} 
Wa He3HayHTesbHa, 


Bcecoio3nbifi HayYHO-HCCeOBaTeIbCKHH MHCTHTYT Tloctynus0 | 
(PH3HKO-TEXHHYeCKUX H pasMOTeXHHYeCKHX H3MepeHHii 28 IX 1956 


= 3,14-10°4 r cm! cex. 


UWMTHMPOBAHHASA JIMTEPATYPA 


1R. Giinter, Electr. Nach. Techn., Ne 2 (1939). 2B. K. Ilem6ea5, Tp 
BHHMM, s. 2 (1948). § 0. OT. Upanenxo, A. A. Cokouaos, Kaaccuyeckan TeOpHs: 
noma, 1952. 4A. ®% HWaouncxuk, A. LT. Cmaruu, B. K. Ilem6eub, Mamepit 
Texu., Ne 3 (1956). *%A.T. Cmarun, A. ® Ilnonckui, B. K. Demo eum 
Tp. BHHMHM (1956). ® K. S. Van Dyke, Proc. Inst. Rad. Eng., 23, Ne 4, 386 (1935; 
7 W. P. Mason, Bell Syst. Techn. J., July 1934. 
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Hornayn Arkagemun nayrx CCCP 
1957. Tom 112, Ne 3 


XHMHA 


: Axayemuk B. A. APBY30B u B. A. PPHHOBCKA A 


OKHCH HEKOTOPbIX MPOHSBOJHBIX «-MMHEHA 
MW UX H3OMEPH3SAUUS 


B page mpexbiqyuux pa6or 6bii0 ycTaHOBeHO, YTO OKHCb &-TMHeHa Ui Jpy- 
K OHUMKIMYECKHX TepMeHOB NOX BAMAHHeM pasJIMUHbIX peareHToB mperepne- 
-T CJIOXKHbIe NpespalleHua. Tak, M04 BIHAHHeM OpOMHCTOFO IHHKa H HeKOTO- 
X JPyruX KaTaJIM3aTOPOB OKHCb &-IMHeHa MpeBpallaerca B H3OMePHbIii eff 
MPOJIGHOBbIM asibyerHy. Takad H30MepH3alHa compoBoxyaetca ray6oKon 
eCTPOHKOH NepBOHAdaIbHOrO CKeyleTa OKHCH &-nMHHeHa (* *). Ene panee Onto 
ajenHo (%), 4TO OKHCb IWHKJOreKceHa JIerKO H30MepH3yeTcaA B WHKJONeHTaH- 
paeruy. 

B pa6ote B. A. ApG6y3oza, 3. I. Ucaepot u E. [. Karaepa (4) 6pito noKa- 
10, UTO BBeeHHe B AMPO OKHCH WHKOreKceHa HEKOTOPbIX 3aMeCTHTeeH Ha- 
JIbKO YBCJIMUMBaeT YCTOMYHMBOCTb OKHCH, TO H3OMEPH30BaTb YKa3aHHble Mpo- 
BOJIHbIe He yanocb. C sTOM TOUKH 3peHHA MpeCcTaBsANOCb HHTEPeCHbIM T0- 
YATb OKHCH pa3JIHUHbIX MPOH3BOHbIX &-MMHeHa H H3YYHTb UX CMOCOOHOCTh 
1Z0OMePH3allHsaM. 

Hamu ObilIu CHHTeE3HpOBaHbI — OKHCJICHHeM FHAporepeKHCbIo alleTHJa COOT- 
CCTBYIOWLHX MPOH3BOJHbIX &-MMHeHa — OKHCH, COJepKalllWe MHPTeHHJIbHBIM pa- 
Kal, H TpOBeJeHbI peaKIUHH HX H30MepH3allMH MOA BJIMAHHeEM XJIOPHCTOrO 
HKa: 


CH,X CH,X 


CH)x 
0 
nBr 7) CHO 
+ CH,COOOH = Sedll W J 
rae X = OCHs, OC3H,-w30, OCyHp, OC,Hy-ws0, Cl, OCOCH3, C2H;, CsH7-u30, OH. 


OHSBOJHbIe &-MHHeHAa MOMy4asINCb H3 XMOPHCTOrO MUPTeHHa eHCTBHeM CO- 
3eTCTBYIONLUX peareHToB. KoHCTaHTbI He OMMCaHHbIX B JIMTepaType MposBoj]- 


PAO wim a “a 


MRp C% H% 
420 ieee Ae 


ae Ka. BeeG s 
a BbId. Halig. BBId. Hafig. BbI4. Halig. 
a 


My 
Tapa. 


I 105—106 15 10,9217/4 ,4710| 59,49 | 58,90 | 80,44 | 80,02] 11,34] 10,90) 29,5 
(I 104—105 10 |0,9046|1,4670| 64,10 | 63,80] 80,76 | 80,57} 11,54} 14,57} 14,0 
(I 145—117 42 |0,9025|4 ,4659| 64,10 | 63, 72 | 80,76 | 80,38 | 11,54] 11,53] 24,0 


IIpuMmeuanne, 


JEHs pcs 
CH,0CH PE Re CH,OC,H, 
SCH; Ch; XQ 


\ 1 1 
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MRp 


T. kun. B °C 


Hafiz. | BbI4u. Haig. | BbId. 


My J 
desu. 
B MM 


BbIg. 


I 70 7 |0,9616|1,4810| 53,14 | 53,22 | 80,00| 79,90} 10,55 | 10,30] 44, 
4 8 |0,9361|1,4710] 57,75 | 57,90 | 80,44 | 80,28 | 11,34 | 14,74 | 72 
Ill 87—90 2 |1/1086|1;4980] 48,77 | 49,29 | 64,34|63,74] 8,04] 8,57 | 29, 
IV 98—104 6 |4,0788|4;4900] 45,34 | 45,06] 74,44|74,07| 9,52] 9,70] 56, 
v | 442114 6 |4/0841|1/4785| 54,79 | 54,87 | 68,57 | 68,06] 8,57] 8,81 | 40, 
VI 75—76 4 \4.0240/1,4770| 50,16 | 50,22 | 72,52| 72,05] 9,89] 9,67] 49, 

vir | 408—110 | 10 |4,0197|1,4828] 59,40|58,85| 74,28] 73,86 | 10,47 | 10,62 | 44, 

vill | 108110 | 46 |0,9726|4,4660] 64,02 | 63,78 | 75,04 | 74,67 | 10,74 | 10,87 | 36, 
IX | 440-414 | 20 |0,9784|1,4740] 64,02 | 64.35 |75,04| 74,53 [10,71 | 10,76] 28, 


IIpumeuanue. 


1 DrettsCcHichy ] EY -crc ; ac>-crct , 
(0) (0) CH, ie) ‘ 
Vi ; 
fe) @) CHg fe) 
cus Eis 
vo >-cH,0CH vill OCHO IX CD cH, 001,08 
fo) o CH ; 9 or 
Ta6auna [3 
MRD C% H % ; 
20 qq 
0) OF 
aX 
BH. Haiia. BbIW. Hala. BHIY. Haig. a a 
ee 


I 1412—114 8 0,9098|4 4745] 59,58 | 59,87 | 80,41 | 79,81 11,34 |10,88 | 29,6 
II 92—95 6 |0,9926]4 ,4806] 54,98 | 52,08] 72,52} 72,90] 9,89 | 9,71 | 29,3 
Ill 102—104 2 |4,0600/1 , 4820] 56,64 | 56,52 | 68,54] 68,41 | 8,62 | 8,66 | 25,2 
1V 104—106 9 |1,0942]4 , 5086] 50,59 | 50,66 | 64,34] 64,90| 8,04 | 7,84 | 29,6 
Ilpumeuaune. i 

O 
aes CH,OCH, CHLOCK ; CH,Cl 


*3 
i (4 cHo CHO 7| CHO CHO 
Ul wl +] 


HbIX MIpHBesenbl B TaO. 1. CBolictBa NOJyYeHHbIX HAMM OKHCeli, He ONMCaHHb 
B JIMTepaType, NpuBesenbl B Tao. 2. Hexoroppie U3 NOMYYeHHBIX OKUCel NOABE 
rach peakiHH H30Mepusainn. M3omepusalua NoyYeHHBIx OKHCel NpOBOs 
Jlacb B IPHCYTCTBUM XJIOpHCTOrO UMHKa Kak KaTaM3aTopa. B pesynprate Obl 
BbIJeJIEHbI COOTBETCTBYIOMNNE MPOWSBOAHbIe KAMOJIEHOBOrO asbyeruya. CBolicT 
NOJLYYCHHbIX NPOMSBOJHBIX KaM(POJICHOBO"O aJibyerufa MpescTaBeubl B Ta. 

CrpoeHve MOJIy4eHHbIX MPOH3BOAHLIX KaM@OMeHOBOTO aubernya JoKa3blB 
JIOCb UX (pu3H4eCKUMH CBOlicTBamMu (MRp), onpeseueHvem HanuuHsa ABoHO cB 
3M M OKHCJICHH€M OKHCbIO CepeOpa B COOTBETCTBYIONLYIO 3aMelleHHYy10 KaMou 
HOBY!10 KUCJOTY. SaMelleHHbIe KaM@OJICHOBbIE KUCJOTEI aHaJIM3HpoBasM 
B BUJe HX CepeOpAHBIX Cosel. 
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Kak BUHO H3 TpHBeJeHHbIX aHHbIX, H3OMepH3allusl U3YYeHHBIX NpOH3BO;- 
K OKHCH &-IIMH€Ha MpOMCXOAHT aHaJOrM4HO H30MepH3alluH OKHCH «&-THMHeHa 
IPHBOAMT K MOJIYYeHHIO 3aMeLIeCHHbIX KamMoOleHOBOrO asbyeruja. M30mepu- 
(HA TIDOMCXOMMT MeHee TylaKO, H BbIXOJ| COOTBETCTBYIOWINX 3aMeIIGHHbIX 
SH3BOHBIX KAaMMOJICHOBOTO aJbserHfa cocTaBseT 25—30¢%. 


Lay4HO-HCCIelOBaTeIbCKHM + XUMHYeCKHM HHCTHTYT Tocrymuso 
um. A. M. Bytaeposa 13 X 1956 
mpH Ka3aHcKkom rocyqapcTBeHHOM yHHBepcuTerTe 
um. B. HM. Yuabanopa-Jlennua 


UWUTHPOBAHHAA JIMTEPATY¥YPA 


15. A. Ap6y3os, Uccaeqopanna B O6macTH H30MepHbIX UpeBpauleHHit OUNHKMMYeCKHX 
teHos, J[ucceprauua, Kasanb, 1936, crp. 149. 2? B.A. Ap6ys3os, 3.T. Ucaesa, 
me. 19, 884 (1949), »*.P..Bedos, C. R,, 189,255 (1929). “BoA. Ap6ysos, 
. Ucaesa, E.J. Katraes, Yu. 3an. Kasancx. roc. yHus., B. I (1950). 
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Jloxnagnr Ankagemunu nayr CCCP 
4957. Tom 112, Ns 3 


O. Tl. FOJIOBA, A. M. TTAXOMOB u E. A. AHJ[PHEBCKAA 


HOBbIE JIAHHbBIE O CBA3M CTPYKTYPbI NOJINCAXAPUHAOB 
(LIEJIJIFOJIO3bI) C HANNPABJIEHHEM XHMMUYECKHX PEAKIUHA, 
MPOTEKAIOWUWMX NPH HX TEPMOPACTIAJIE 


(ITpedcmaeaeno axademukom B. A. Kapeuxoim 18 VII 1956) 


B nactosileli pa6oTe MbI MocTaBHH ceOe 3aauy H3yUHTb BJIMAHHEe CTPyKTYpBi 
WeNJOO3bI Ha XAMHYECKHE MPOLeCcchl, MpOTeKaloule B pesyJIbTaTe MpeBpallleHHuy 
ee MOJIeCKYJIbl IpH TepMv4ecKOM pacnajle B Bakyyme. HcceqoBanue TepMuye 
cKOro pacnayla WesI0I03bl B BaKYyMe MbI MpPOBOJMJIH B OCHOBHOM IO MeTOJY 
IInxta (‘) u Beuna (7), HeCKObKO YCOBePplUeCHCTBOBaHHOMY HaMH. | 

M3yuenne HalpaBJleHHOCTH XHMHYeCKHX MpOUeCcOB pH TepMHYeCKOM pacnaje 


mpouecce 1,6-anruypo-1,5-rmoKonupaHo3sbl (seBormioKoO3aHa). OTO coesH 
HeHHe COXpaHseT OpyTTo-cpopMyJly 9JIEMeHTapHOrO 3BeHa UeVJIJIIOO3bI, HO} 
HMeeT HHOe NOMOKeHve THAPOKCHa H KUCMOpOAHOrO MocTHKa. CyeqOBaTeIbHO 
KOJIHMYUeCTBEHHbIM BbIXOJ JICBOTJIIOKO3aHa IIpH TepMopacnaye MaKPOMOVIeK y JBI 
HeJOO3bI TpeOyeT COXpaHHOCTH ee.deMeHTapHoro 3BeHa. HcxoqA U3 STOO, 
MbI IIPCANOJIOKHJIH, YTO TPH YCJIOBHH COXpaHeHHA CyHKUMOHAJIbHbIX Ppynwl| 
QNEMEHTAPHOrO 3BeHa LeJJIOO3bI MOXKHO HMeTb MOCTOAHHBIM BbIXO] JICBOTJIIO- 
KO3aHa B CTaHJapTHbIX yCIOBHAX TepMopacnaja B BaKyyMe, 10 KakOli Obl XHMH=) 
YeCKOH CXeMe OH HH MOJyuasica, T. €. Yepes CTaQMIO THApoMM3a VWesmo03bI (%,4)) 
HH MO ApyrHM cxemam. KowuyecTBo Mosyyarolleroca JI€BOrHOKO3aHa TIpsAMO 
yKa3bIBaeT Ha HallpaBsieHHe XHMHYCCKHX MpOueccos, MpoTeKarolluxX MpH TepMo-| 
Pacnaye LWeJIJIOJIO3bI. * 

XOPOwWIO H3BECTHO, YTO MpemapaThl VEMONO3ZbI, ONMHAKOBbIe NO PeHTTeHO-: 
CTPYKTYPHOMYy aHasM3y, MOryT ObITb BECbMa Pa3JIMUHbIMH MO CTpykKType, Xa-| 
paktTepH3yeMoli pa3IMUHOH 9HeEpruel CBA3H, BbISBAaHHOM OTJIMUHBIM B3aHM- 
HbIM PaCMOsIOMKCHHEM MOJIEKYJI, YCMOBHO HA3bIBAeMbIM IJIOTHOCTbIO yMaKOBKH 
moMMepa. CrpykTypHble H3MCHCHHA, CBA3aHHbIe C HapyllieHHeM MeKMO- 
JIEKYAPHBIX CBA3ZCH, MOAMawTCA MOKA JIHWIb CYMMAPHbIM KOJIMYCCTBEHHbIM 
xapaktepucTuKam. Jia 9TOH We HCHONb3sy!IOTCA KaJIOpHMeTpHA, cop6uua, 
THAPOMM3yeMOCTh Mpenapata, CNeKTpaJbHbIM aHanH3 (B HHppakpacHou oOsma- 
cTH) 4 Ap. Meroy cop6uuu H THApOMH3yeMOCTH MbI H MIPHMeHHJIM JIA BbLAC~ 
HeHHA BIIMAHHA H3MCHCHHA CTPYKTYPb! WeJMIONOSHBIX Mpenmaparos. 

JI NOMYYeHHA WeMON03 C pasMHYHOH CTpyKTYpHOM MOA_M@uKaMeH (xH- 
MHYeCKH HACHTHYHOO COCcTaBa) HaMH Oblia B3ATAa KaK HCXOMHbIM MpenaparT xson- 
KOBax WeJIOI03a, MOMyYeHHaA MO cTaHyapTHomy MmeToyxy Kopea u Tpesa (°), 
HO C NOCMeAYIOUWMM CaObIM KHCJIbIM THApONMH30M. Jina NoOWyYeHuA Le O03 
C H3MeCHEHHON CTPYKTypoOl MbI NOABepradH ee pasIMUHbIM OOpaboTKam: HCXOJHbIM 
lipelapaT pacTBopsJIcA B M€HO-aMMHa4HOM pacTBOpe B YCMOBHAX MAKCHMAaJIb- 
HOO HCKJIOYCHUA MpPOLMeCCOB OKHCJICHHA, 3ATeM BbIJeMAICA H3 pacTBOpa B BHIe 
TOHKOrO MOpowKa (cormacHoO MeTOANKe, ONMCaHHOL Hamu pauee (°)). 

Bropoi NyTb NOJYYeHHA LWeNIONO3bI C H3MeHEHHOM CTPyKTYpol 3akmIOUaJICA 
B OOpaOoTKe HcxoHOrO Mpenapata 10% -% NaOH npn 0° B Teyenne | uaca c n0- 
CICMYIOWMM yaJIeHveM IWlesOun MW CylWuKOM Ha Bosyyxe. Kak H3BeCTHO, pH 3TOH 
oOpaOorKe HaOsofaeTcH MaKCHMaslbHoe HaOyxaHve BOsOKHa, pacTBopeHHe 
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SKOMOJICKYJIAPHBIX PpPakKUM, a TAaKKE PaCTBOPeHHe LeNMIONOSEI C HanGomee 
BPOKACHHDIMH = (bYHKIMOHaIbHBIMH =TpynmamH. B xkayecTse mpenapatTos 
IJHOO3bI C HanOowlee H3MeHeEHHOM ynakOBKOl ObIM B3ATHI PHApaTuessO- 
sHBIC BOJOKHA B ABYX MOAMuKaUHAX: 1) CHDHO OPHEHTHPOBAHHbIe BOMOK- 


(BHCKO3HBIM KOpa) H 2) cna6o OPHEHTHPOBaHHble BONOKHA (LITanesb). 
‘Vismenenne = cTpyKTyppl 


OJYYeHHbIX Npenapatax 1 
10 OXapakTepH30BaHO 4 
fOOM H30TepM cop6uHH H 
s0pouHH (paBHoBecHax 
aKHOCTb) H rHApomusye- 
cTbio. Kpome Toro, yKa- 
iHble = MpenapaTs! Opwin 
apaKTepH30BaHb! M0 MoOvie- 
JIAPHOMy Becy H NO H3- 
e€HHIO (PYHKUMOHAJIbHBIX 
Illi 3JIeMeHTapHOro 3BeHa. 
wyyeHHaA xXapakTepucTH- 
-TipenapatTos mpesctapuie- 
ye ta6n. | w ua puc. 1. 
Bo sBcex nepeycsieHHbIx 


12 


ellapaTax cojlep2kanHne 
POOHHJIbHBIX H  Kap6o- 0 2 1 AD 0% 
WJIbHbIX Ppynt Opl0 OYeH Omnocumeneuas Onokvocis ; 


SHAUHTeJIBHBIM, T. ©. 3JIe- 


HHTAaPHOe 3BEHO M@KpOMO- Puc. 1. Hsorepmsl cop6unu xu Aecop6unH BOOKHa mpH 

KYJIbI LeJ1J110J103b1 6pino 3 =._:.20°::« J — xsonoK uexogHBIi, 2 — wenmonosa, nepeocax- 

eHHad H3 MefZHOaMMHaYHOTO pacTBopa, 38 — xmonoK 

AKTH YE He HU3MeCHEHO. z 2 ? 

K eae 6 oteae’ be o6pabotaHHbli 10% pactBopom NaOH, 4 — BucKosnoe 

OMMYECTBO OOPaSOBaB- jranenbHoe BOMOKHO; a — cop6uua, 6 — jecopo6una 
>TOCA JIEBOT JIIOKO3aHa, 


yuarollerocA B TBeEPOM 

cTuaate (7, §), MbI ONeCHHBaIH NO NpHMpoctTy peyUMpyroulMx BeLsecTs. 
OTJIENbHBIX OMbITAX OblIO MpPOBeJeHO BbIJeNeHHe JeBOrIOKO3aHa B BUJe KpH- 
aulIM4ecKOro NpoOAyKTa, KOTOPbIM Obl OXapakTepH30BaH NO yray BpallleHuA 
MiepaType mulaBieHua, a TakxKe Mo cBolicTBam mpousBoguoro. Ilonyyennie 
PAKTePHCTHKH OTBeYaIH JIHTepaTYpHbIM aHHbIM. Ha ocHOBaHHH MpoBeeH- 
TO HcCvleqOBaHHA CYHTaeM BO3MOXKHBIM CieaTb CJICLYIOWWe BbIBOAbI: H3MeHe- 
le CTPYKTYpbI Wed MOMO3bI, XApaKTepH3yemoe HAMH NO THAPOMH3yeMocTH HM TO 

Tao6auna 1 
XapakTepucTHKa WeJOO3HEIX MpeMapaTos c pasM4HOH cTpyKTypoki 


CsBolicTBa Wes I0N03bI 


roel. &) = Hmpo- 
eNe Mero o6pa6oTKH O6muit Bun eve= |p SRP Bye niayes | BHXOA 
ella- MeHb |X Oe (|S S87! mocth |TeBOrsOKO- 
ICN 103 b1 We NINO O3bI nowH- |Z 2 E\O2 55) oo onal san a 
ITOB mepuza-|4o Sm(au SS pasuia| 3ana BOG 
un |SEZec|Saze 

4 XnonKoBasa West0103a, O6pa6o- | Hopmasbuaa Bosno-| 1000 0,04 0,54 Bred 60—63 

TaHHaad 10 Kopet w {pew (5) u KHHCTaA CTPYKTY- 

1% H2SO, B TeyeHHe 5 MHH. pa 

mpu 100° 
2 Llenmiono3a Ne 1, pactBopenuas | Toukuii MOpowoK 1000 0,44 0,073 | 10,76 44—15 


B M@2HO-aMMHa4dHOM pac TBOpe 
H BbifleseHHad B Buse rH~ApaT- 
I JIIOI03bI 

3 Llenmo03a Ne 1, o6pa6orannan | HopMasbHaa BOO- 1200 0,013 | 0,07 9,55 36—37 
40 % NaOH mp 0° B TeyeHHe KHHCTaA CTPyYKTY- j 
1 4waca pa 


4 Tuapatuesmon03H0e BOJOKHO 380 0,03 0,44 = }23),5 4,0—4,5 
6e3 JONOJHATeAbHOH OpHeHTa- 
HH 

5 PuApatiuensI03HOe BOJIOKHO B 400 0,065 | 0,47 | 23,2 4,8—5,0 


Bue BHCKOsHOrO WeskKa C 
MaKCHMaJIbHOH opueHTalluel 
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copOluM, pesKO MeHAeT HaNpaBseHve XAMMYECKUX NpPOWeccoB UpH TepMHTeaay 
pacnajle wemmo03bl. C MOBbILIeHHEM THAPOMM3yeMOCTH OOpPaslla Wed IOJO3bI} 
COpOWHH BOJbI H pacliIMpeHHeM NMeTM rHcTepesuca BbIXOA JIEBOTJIIOKO3aHa | 
HwkKaeTcH (cp:. Ta6u. 1). Hanpumep, Aa MpenapaTa HCxXOAHOrO XJIOMKOBO 
BOJIOKHa THPOMH3YEMOCTb cocTaBuuia 5 eMHHU, paBHOBeCHad BJla2KHOCTh Obly 
MMHHMaJIbHagd (KpHBas 1), BbIXO] JICBOPII0KO34Ha COCTABIAI —~60% oT Beca He; 
juouo3pi. Ja mperiapaTos Ne 4 u Ne 5 ruqpoan3yemoctb Opiia 23,5 uv 23,2 equHH 
WM COOTBETCTBCHHO YBCJIHUMBaacb PaBHOBeCHad BylaxKHOCcTb (puc. |, 4); mp 
3TOM BbIXOJ JI@BOrIOKO3aHa CocTaBsA Bcero 4—5%. IIpenapar Ne 2 umeer 
H3MCHEHHDIM MOJICKYJIAPHBIM Bec 10 CpaBHeHHIO C HCXOJHBIM OOpaslloM, a Taky 
HEH3MeHeHHbIe (PYHKUMOHAJIbHbIC PpyMMbl JICMeCHTAPHOTO 3BeHAa, HO BCJICACTBR 
V3MeHeHHA CTPyKTypbl (KpuBad 2, rayzpomusyemoctTb 10,8). Dror npenapar je 
Bcero Hub 14% nepormoKo3ana. IIpenapar Ne 3, BcneyqcTBHe MIpHMeHeHHB 
YCNOBH MOJLyYeHHA Obl OCBOGO%KAeH OT HHSKOMOJICKYJAPHBIX :ppakuwH Ue 
JUONO3bI, MpakTH¥eCKH He COJepxKas KapOOKCHJIbHBIX py, HO BCJeACTBI 
H3MCHCHUS CTPYKTYPbI, XapakTepHsyemoli ruApomMsyemoctTHIo 9,5 HM MOBBIILEe 
HOM paBHOBeCHOli B/axKHOCTbIO, BbIXOA JICBOTIOKO3aHa COocTaBJA Bcero 36% 
OT HCxoqHOoro Mpenapata (kpuBaa 3). CnewHambHO ceqyeT OOpaTHTb BHAMAHH| 
Ha TO, UTO O6e MOAMPUKALUU PHApPAaTUeMONOSHOrO BOJOKHA, OOaaroule pas 
JIM4HOM CTeMeHbIO OPHeEHTAllMH, KAK H3BECTHO, HMeIOT OIH3KHe H30TEPMbI coph 
mun (°, *°) w ragpomusyemocru (11). Takum o6pa30M, BbIXO] Je@BOrsOKO3aHa Ff 
MOET ObITb KOMMCHCHPOBAH MOBbIMICHHeM CTEMeCHH OPHEHTaHH Weneli B ruypal 
Weo03e. OrcyTcTBHe MOMOKUTEMbHOTO BAMAHHA CTeEMeHH OPHeHTalHu BG 


UTO MIpOBeeHHad OPHeHTAaUA He BbISbIBAeCT 3HAYHTEIbHOrO NOBbIMEHHA NOD 
HOCTH yNaKOBKH. 
Tlonyyenuple SKCHepMMeHTabHbIe WaHHbIe NOKa3bIBaloT, YTO H3MeHeRHI 
IJIOTHOCTH PpaciOJIOKeCHHA MAaKPOMOJIeKYJ LWeJVJNOJIOSbI BbISbIBAaeT H3MeHeH 
HallpaBJleHHA XHMHYeCKOrO Npewecca TepMopacnaya weno I03bI. M3 stux aH 
HbIX CulelyeT, UTO paCCMOTpeHHe XHMHMYeECKHX MpoweccoB TepMHyecKoro paciafy 
IEJJOO3bI TOKO Ha OCHOBe MpeACTaBJeHHH CTPOeHHA HHIMBUAyaIbHOH MO 
JI€KYJIbl MOMMMepa ABHO HeyocTaTouHO. Jat BHICOKOMOJICKYJIAPHbIX COeAHHEH 
CNeAyeT YYMTHIBAT MCXKMOJICKYJAPHbIC CBASH, THMbI CBA3CH WH UX MpouHocr 
Tlonv2KeHHe NJIOTHOCTH yMaKOBKH MaKPOMOJI€KYJI OHH KaeT BbIXO] JICEBOTIIOKO: 
3aHa WM YBCAMYMBaeT BIXOA Apyrux MpoyKTOB rmyOokoro pacnasa LeJ110NOSbI| 
MoxHo omaratb, YTO MOBBILIeHHe MOTHOCTH pacrosO%KeHHA MaKpOMOseKYs 
HeJJOIO3bI TOPMOSHT NOOOUHbIe Npoweccbl TUApoMM3sa UW JeruspaTauuu, Bos 
HHKaolue Mp OOpasoBaHHu JIeBOrHOKO3aHa. t 
Takum oOpasom, CTpyKTypa LeAONO3bI, XAPAKTeEpH3yeMaa MOTHOCTHIO ya: 
KOBKH, ABJIS€TCA OHHM H3 OCHOBHDIX (PaKTOPOB, ONpeeJAIOULUX HalpaBJIeHHe 
XHMHYCCKHX peakUM ee TepMu4yecKoro pacnaza. ; 
IIpeqcrapineT MHTepec mpocsesquTb HaM4yHe ycCTaHOBJIeHHOM 3aKOHOMep- 
HOCTH MIpH TepMHYeCKOM paciiase ApyrHX BbICOKOMOJICKYJAPHbIX COe{HHeEHHH, 
Bpipaxaem OularogapHocts H. B. Muxaiinopy 3a mpeyocraBmeHHy]o BOs 
MOXHOCTh ONpefesIeHHA KPHBbIX COPOWMH HalwMx Mpenmaparos. 


MucrutyT oprannueckol xumuu um. H. JI. 3enuncKoro Tlocrynus0 
Axaylemun HayK CCCP 6 VII 1956 
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XHMH #1 
10. A. )KAAHOB u fr. H. JOPO®EEHKO> 


CHHTE3bI B OBJIACTH C — C-3AMELEHHbIX YFJIEBOXOB 
(IIpedcmaeaeno axademuxom A. H. Onapunsim 17 VIII 1956) 


\aK ObIIO yCTaHOBWJeHO ('), HanGosee yqOOHBIM COCcOGOM CHHTe3a NpOH3sBoL- 
CaXapOB, B KOTOPBIX yrJIeBOANbIH OCTATOK ObII Obl CBASAH NpAMOH yruepor- 
POMHOH CBASbIO C ALJIIOKOHOM, ABJIACTCA B3AMMOJelicTBHe alleToraoreHHu- 
AaXAaPOB C MArHHMOpraHHyecKHMH COeMHEHHAMH. OTOT MeTOJ asl YOBMETBO- 
JIbHbIC P€3yJIbTATbI IPH CHHTe3e PAa MPOHSBOAHbIX PMIOKO3bI, TalakTO3bl, 
O3bl, B MOJICKYJIbI KOTOPBIX ObIIH BBeJeHbI pa3sHooOpasHble pau- 
I (PCHH, THEHH, AHH3HJ, TOMM, AueHu, anu u Ap.); HeKOTOpHIe u3 
YeHHbIX 3aMeCICHHbIX ObIIH NOBeprHyTbl JamtbHeHWIHM TpeBpalleHHsM 
M BBeeHHA ralouya HW HuTporpynnpt (7 4). 

) HaCTOAMIeH padoTe aeTcH omHcaHHe CHHTe3a HEKOTOPBIX HOBbIX 
;TIPOH3BOHBIX YyIrvieBOJOB. Bplmv MOyYeHbI O-TOMMITeTpaalleTHJTIOKO3a 
> XJIOP-H OpoOM3aMelleHHbIe MO (beHHIbHOMY Apy, O-xJopmMeTusdenus- 
AALETHIPIIOKO3A, f-TeTpaalleTHJIPIOKONMpanosHsaleTopeHou, TreKcaxsop- 
lOreKCHJITeTpaalleTHITIIOKO3a (TeKCaxXJIOPaHOBOe TPOM3BOAHOe TJIIOKO3BI), 
WJI-TeTpaalleTHITasakTo3a. 


IKCNeEPHMECHTANBHAA WACTH 


-TomuaTeTpaanvetTuarawKosa. K xpupHomy pacTBopy,o-TomHsMar- 
POMUJa, MOyYeHHOMYy OObIUHBIM crocobom u3 3,93 r (0,16 Mou.) mar- 
u 27,4r (0,16 mon.) 0-6pomTouyoua, mpHOaBarsasca pactBop 5 r (0,014 mon.) 
TeTpaalleTHJTIOKO3bI B adcomoTHOM adpupe. Jlanbnetiaa o6paborTKa Be- 
Tak Ke, KaK UM IPH CHHTe3e aHM3HJITeTpaalleTHruOKO3bI (7). B pesymb- 
nosyyueHo 2,9 r (50% tTeopuu) o-ToOMMITeTpaalleTHJIPOKO3bI, KPHCTAaJIN- 
Helica B Bue OeNbIX HII U3 H30MpomusOBorO cnupta c T. MI. 130—130,5°. 
MHeHHe pacTBOpuMo B 93 pupe, CHHpTe, alleToHe, OeH30sIe, HepacTBOPpHMO 
qe. IIpu fecTpyKTHBHOM OKHCJIeHHH O-TOJMJITeTPaalleTHTIOKO3bI Wes04- 
llepMaHraHaToM oslyyeHa dpraseBaa KHCsOTa. BermlecTBo OnMCbIBaeTCA 
BBIe. 
Haiizeno %: C 59,60; H 6,20 
Co:HogO,. Burancsieno %: C 59,71; H 6,16 


pOMTOMUHATeETPpAANeTHATAWKO3A. K 0,6 r (0,0014 moa.) 
[MJITeTPaalleTHJPIOKO3bI, pacTBOpeHHoOH B 20 MA YerblpexxsopucToro 
pofa, Obi0 npHOaBseno 0,48 r (0,003 mom.) Opoma. Bpomupopanue BevIOCcb 
ICYTCTBHM HOfa B KavecTBe KaTaMsaTopa. CMeCb OCTABJIAMaCb CTOATH B TEM- 
Ha 4 uaca, a 3aTeM BbINMBaslach B BOAY. Col yeTbIpexxJIOpucToro yruie- 
TIpOMbIBaJICA BOOM, CaObIM paCTBOPOM MeJIOUH MH CHOBa BOAO, Mocse vero 
BBICYINeCH Ha XJIOPHCTbIM KaJIbIMeM;, PaCTBOPHTeIb OTTOHAJICA B BakKyyMe 
stpylinoro Hacoca. Ilocme oTroHKM pacTBOpHTeA MOyYeHO On (99% 
4H) CbIPOH OpOMTOMHMTeTPaalleTHITOKOSbI, KOTOpad Mocue MepeKPHCTAad- 
MMM M3 H30MponHOBorO CHMpTa Opia BbleeHa B BHAe OeCUBeTHbIX KPH- 
10B ¢ T. nat. 109—110°. BemecTBo xopoulo pacTBOpHMO B OObIMHBIX OpraHH- 
AX PACTBOPHTeMAX, H€ PaCTBOPHMO B Boe H NeTposeHHOM SsPpupe. 


Hi, 7. 112, Ne 3 oP 


IIpu aHasmuze Ha rao“ B CoequHeHHu Haliqeno 16,00% Opoma (BbIuH y 
15,92%). TIpu okuceHHuv NpOsyKTa UleJIOUHbIM MepMaHraHaToM Oblsa NOW) 
Ha 4-Opomprasiepasn KUcIOTa CT. Hu. 164—165°. BenecTBo ONMCHIBaeTCA BIEPE 


) 
5 al 
Ha OCHOBaHHH YCJIOBUNW TaloH{WpoBaHuA M JIAHHbIX aHaJIH3a CMY CJeP 


IIpHNHcaTb culefyoulee cTpoenue: 
OAc 
AcO/ \OAe “Hs 
ae ar 
AcOGH 1) = aial 
O | 
Br 


XnopTtonuaTeTpaaneTuArawKosa. 07-7 (0,0017 mi 
O-TOJIMJITETPaalleTHJITIOKOSbI PaCTBOPAMOCb B 15 MJI YETbIPCXXJIOPHCTOTO Yh 
pola, K pacTBopy AoOaBrasocb 0,28 r xnopa B 3,5 MJI 3TOFO X%Ke PaCcTBOPHT 
WM HEMHOTO HOJa. CmMecb OCTaBIANACb CTOATh B TEMHOTE B TeYeHHe aC, a 3é 
6piia O6pa6oTana MO MeTOJNKe, ONMCaHHO IA OpoMNpovsBOAHOTO TOR 
TeTpaalleTHsIri0KO3b. Bpio BbigzemeHo 0,7 r cplporo nposyKra. Ilocue ng 
KpHCTaIIM3aluH M3 W30NponuAOBOrO cnupTa NoyyeHb! Oewble KpHCcTad 
c tT. mm. 116,5—-117°. XnopronuaterpaaleTHIrsi0KO3a XOpOllO pacTBOpi 
B OOJIbIIMHCTBeE OpraHW4yecKHX pacTBOpHTemeli H HepacTBOpHMa B BOs 
neTposieliHom supe. IIpu ananuse Haliqeno 7,86% xmopa (BbrmyHcieHo 7,73) 
IIpH okucnenuu mpogxyKta o6plm4HbIM cnoco6om nowyyeHa 4-xnopdrane 
KHcloTa CT. mt. 157°. Crpoenve coequHeHHA aHaJOrH4HO BbILWeOmHcaHm 
Opomupov3sBoqHOMy. BemjecTBo OMMCcbIBaeTCA BIepBble. 

oXTOpMeTHAhDeHHATeTpaaneTHArAwWKO3a. OFF 
(0,0017 Mon.) 0-TomMATeTpaalleTHTIOKO3bI pacTBOpAOCb B 15 MJ YeTHIPeXE 
pucToro yrslepoga uM K pacTBopy upHOaBasasocn 0,5 r cyxoro xslopa, pacTBOp 
HOTO B 5 MJI TOFO 2Ke pacTBOpHTesA. CMecb OCTAaBJIAAaCb CTOATb B KBAPLeBOM 
cyfe Ha COJIHEdHOM CBeTy B TeyeHHe 40 MHH., 3aTeM JIA yasleHHA XsOpa H 3 
PHCTOrO BOOpOJa NPOMbIBaacb Cabo wWemoubio H BOZOK. Ilocne BbicyiIMBal 
Haj XJIOPHCTBIM KaJIbILHeM PaCTBOPHTeJIb OTTOHAJICA B BakyyMe. OcTaToK 06 
OaTbIBasICA AOCOJOTHBIM SPUPOM, KOTOPHIM oTToHAIca. Tlocne ucnapenua 3) 
nosyyeno 0,65 r (90% TeopHu) 6ecuBeTHoro cupona. IIpoxyKT xmopouio pact 
PHM B OpraHvyecKHX PacTBOpHTeIAX. XMOP, CBASAHHbIM C OCH3HJIbHbIM pajk 
JIOM, OYCHb MOABHXKEH HW KOJIMYECTBEHHO OTIICNIACTCA MPH KHMNAYCHHH C HHT 
ToM cepeOpa B metaHose. IIpu anamuse Haiiqeno 7,95% xnopa (BHIaHCA 
7,75%). Bemjecrso onvcbiBaeTca BlepBble. OHO uMeeT culeqyromlee CTPOeHMt 

OAc 
AcO/ NOAc CH2Cl 


a. | 
scoctn Pra G \ 
6 


: 
j 


HagptuatretTpaawetunaranaktTo3a®*., K asdupHomy pacts 
%-HapTHIMarHuHOpomuya, oJtyseHHomy v3 3,93 r (0,16 mow.) maruua u 33 
(0,16 mon.) «-6pomHapranuna B 70 ma aOcomorHoro apupa, Oni 1pu6aB 
pacrgop 5r (0,014 mow.) xmopretpaaneTumramaKkTo3bI B 80 Ma aGcouOTHOrO 9 
pa. Jlanpneitiuaa o6pa6orKa Benacb O6bIUHEIM cnocobom. Tlocne nepeKpuct 
AMSalMH H3 HSOMPONMMOBOrO CHUpTa MOJyYeHb! Mpekpacuble Gemble KpucTal 
o-HaPTHJiTeTpaaleTusratakTosbl c T. mt. 143—144°. Tlocne oxucnenua Be 


CTBa WeJOFTHbBIM N€pMaHraHaTom NoJyueHa %-HapTohHaa KHCJIOTA. BetyecTBo C 
CbBIBaeCTCH BIIEPBBIe. 


Hafineno %: C 62,75; H 5,66 
CosHygOy. Buruncsteno %: C 62/89: H 5'89 


* BeurectBo, m0.1yueHo coBMecTHo c B. A. Monaxkospmm, 
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}- TeTpaaneTHArAOKONUPAHOSHAaNeTOmEeHOR. B 
YY C OOpaTHEIM XOJOAMIbHUKOM HU KanlembHoli BOPOHKOM MoMenjanocb 2,5 r 
)6 MO.I.) dbennsitTeTpaauernarmoKospl u 30 Ma metTposelinoro apupa. K no- 
HOH CYCHCH3HH MIpHOaBANoch 3,4 r Se3sBofHOrO xXIopucToro auOMHHHA 
HH T€peMeluMBaHH NO Kalam MpHJiMBasica pactBop 1,5 (0,012 mom.) 6po- 
oro alleTHsla BO MJ MeTpovulelinoro spupa. Peakunonnas cMecb nepememu- 
Cb B TeyeHHe 30 MHH. Ha XomOy, a 3aTeM HarpeBasiacb 15 MH. JO KuneHHA 
OAAHOH Oane. Ja pacTBopeHusa BHIMAaBWIerO MHMKOTO OcaKa ObWIO jo0as- 
) 30 Mi. UXsOpsTaHa, Mocue Yero HarpeBaHHe MpoyouKaNOCch eme Mosuaca. 
‘b Oplia BbINHTa B 150 Ma BOJbI, NOAKUCeHHOL*3 Ma COMAHOM KHCHOTHI. 
AHHYECKH CON OTIeIAICA, IPOMbIBaICA BORON u pacTBopoM OukapOonata 
Mx, MOCH€ Yero Obl BbICYWIeH Haj XJOPHCTHIM KauIbuMemM. PacTBopuTeb 
HAJICH B BakyyMe. OcTaToK ObIJI pacTBOpeH B TelyIoM oaupe, o6ecuBeueH 
M. [locne orronKu supa nomyyena cmecb 2%xKHKOrO cHpona c KpHucTau- 
KUM BelllecTBoM. Ilocmequee Obilm0 oTJeneHO, MepeKpucTanM30BaHO U3 
[PONHJIOBOrO CHMpTa H OKasaJlOCb HelpopearupoBaBiielt :benusTerpaate- 
JHOKO3011. 

PUJIbTpaT B KOmMYecTBe 1,3 r MpescTraBaa COOOL 2KeNTOBATHII cHpon c xa; 
PHIM 3alaXxoM alleTodeHoHa. OH pacTBOpHM B OpraHHyecKHX pacTBOpH- 
X, H€pacTBOpHM B BOJe H MeTpomeiHoM adupe. C comsHoKucsbmm 2,4-qu- 
OPEHHJITHApasHHOM JierKO OOpasyeT OopfOBo-KpacHbiit ruypa3soH, KO- 
Ii HeveTKO naButTca upH 68—70°. pu gzecrpyKTHBHOM OKHCeHHU Mpo- 
‘a ILeJIOUHBIM MepMahraHaTom Oplia Nosyuena TepetbTraneBad KUCIOTa, ITO 
BIBAeT HA CJIeMyrollee CTPOeHHE BeLecTBA: 


OAc 
AcO/ ae 
AcOCHa\ ys AS COGH, 
s = 


Se KCaAXIOPWHKNOTEKCHITETpaaneTUIrAWKOsB A. 

(0,0024 Mos.) PeHHJITeTpaaLeTHMTIOKO3bI pacTBOpsAICA B 20 MJ YeTHIpex- 
MCTOTO yrslepoa H B pacTBOp MponycKaJICA TOK Cyxoro xslopa Ao yBeIMYeHHA 
Ha 0,9 r (0,012 mon.). PeakitHoHHaa cMecb, NOMeleHHaA B KBapLleBy1!o 
VY, BbICTaBJIANIaCb Ha MpAMOM COMHeEUHEI CBeT HM BbIepKHBaacb 45 MHH. 
BOP OCBOOOx*KasIcA OT XMOPHCTOTO BOAOpOsa H XMOpa MpOMbIBaHHeM cyaboK 
yYbIO H BOMOM, BbICYWIMBasICA, Tocme yero OTTOHAICH pacTBopHTelb. Bor 
yeH B KosMuecTBe 1,45 r (95% TeopHH) HEKPHCTaJJIH3YIOWIWHCA *KeJITOBAa- 
CHpOl, HMer1oNHi peskuii TepneHoBbIi 3anax. IIpu anause B HeM Haiijeno 
% xuopa (BEIMHCeHO 34,29% ). IIpu npoqouKUTebHOM CTOAHMH MpOAyKT 
eeT HW pagslaraeTca C BbIeIeHHeM XMOpHcTOrO BoJoposa. BemecTBo nosy: 
BIepBbIe, OHO MpescTaBdeT COO CMeCb CTepeoHsoMepoB culefyroulera 


SHH A: 


OAc 
AcO/ SOA 
F | | Clams Gt 
AcOCH,. VY / S 
Cc 2 WF C1 Gi 
O Ce 
OCTOBCKHIi Ha JJoMy rocyfapCTBeHHbIH YHHBepCHuTeT Ilocryn“10 
um. B. M.’ Mosnotosa 14 VIII 1956 
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XHMI 

Ss 
Yaexn-Koppecnonzent AH CCCP B. B. KOPIIAK, A. M. MOJIAKOBA, | 
ysleH-Koppecnonzent AH CCCP A. J. METPOB u B. ®. MHPOHOB 


‘ 


-MOJIMMEPH3ALMA HEMPEEJIbHBIX rEPMAHHMOPrAHMYECKH 
COEAMHEHMM | 


a 

TlouuMepu3alua HempeyeibHBIX OpraHHyecKHX COeMHeEHHHU, cosep xa 
gnementp! IV rpynmbl, emule Maio usyyeHa. HanOoulee NOJIHO, XOTA elle He 
cTaTOuHO, HccleqoBaHa cMocoOHOCTb K NMOJHMepH3allHH KpeMHeoepuH 
Panee (8) Hamu ony6uKOBaHbI pe3yJIbTAaTbI HCCeAOBAHHA NOJMMepv3aly 
CONONHMepH3allu aIKeHUJICHaHOB pa3sJIMYHOrO CTPOeHHA. 

Hacroslee uccmeqoBpanHe MOCBAILeEHO H3y4eHH!O CIOCOOHOCTH K MOJIHME 
3allMH HempeyebHEIX coeqMHeEHHH repMaHud. B muTepaType HeT KaKUXx-F 
cBeyeHuit O CHHTe3e H MOMHMMepv3alluH HempeesbHbIX repMaHHhopranuecK 
coeMHeHHH. ; 

Hamu u3yuanacb CHOcOoOHOCTb K MOJMMepHsallMH MOHO-, JM- HU TpH-all 
repMaHHeB H HX CONOJHMMepH3allMH C MeTHJIMeTaKpHJaTOM. 

B craHapTHbIxX yCJIOBMAX, OMHCAHHbIX HaMH B IIpeAbIyWIMX CTaTbAX ( 
japseHuem 6000 atm. npu 120°, B npucyTcTBHu Nepekucu TpeTH4HOrO OyTHI 
ObIIO NOABeprHyTO NOMHMepH3alH HU CONOMHMepH3allNH 5 MOHOMePOB aJIKl 
aslIMIrepMaHoB. PesymbTaTbl HCCeOBaHHA, MpescTaBeHHbIe B Tab. | A 


Moxuomep IlponykTbI peaKUHH NoMMepHsaluHn ; 
3 i 
Ss os 5 
20 99 | XapakTep no- | ES Oss |Ipume 
(popmy a T. KHM.| Mp d;, aly 4eHHOro vet ae a é 
npoaykKta Se 68 One * 
sa | 8e | 3o { 
Oe |e as 
———SEE 
F 
(CH,),GeCH,—CH —CH, 101°/764| 1,433 | 0,9952] GecupetHoe | 560 Ba yey esl) i 
MM MacJlo a 
(C2H,),GeCH,—CH=CH, 180/732} 1,4594 | 1,0004 TO Ke 78° 3,9 64,4 j 
oy ae net ety 121/733] 41,4416 | 0,9908 He NoJHMepHsyerca > 
CH, 
(CH;)2Ge(CHz—CH=CHg)2 146/737] 1,4645 | 1,0337 6ecuBeTHaa Tpexmep ~100 
rHOKaa Macca 

CH,Ge(CH,—CH=CHp), 190/747} 1,4867 | 1,0222 | 6ecuBernoe Tpexmep ~100 

npospauHoe : 
CTeKJIO : 

CH,Ge(CH,—CH=CH,), 190/747] 1,4867 | 1,0222 6ecuBeTHOe 780 3,7 38,6 | Onpit: 
ryctoe mMacyio BOLI 
‘6e3 Tip 
HeHHA 
seHe 


MOKASbIBaIOT, TO aJWIMJIbHbIe COCAMHEHUA TepMaHHaA MO cBoel cnocobHO 
K NONMMepHsalun MaJO OTIMYAIOTCA OT aHaJIOPMYHBIX coequHeHHl KpeMe 

TpvankunanimarepManun R,GeCH,— CH = CH,, rae R = CH; u @ 
oOpasyioT MaclooOpasHble NONMMepbI, B TO BpeMA Kak WMMeTHAAManMsTep 
HMM MH MeTHJITPHaJIMrepMaHHli NOAMMepH3ylOTCA B TpeXMepbI, HMeIOIIUE | 
TIpO3pauHbIX CTeKOW. 
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Ta6nuna 2 
ConowHMepu3anHA TPHAJIKHaIHI-(MeTaJIH) repMaHues c MeTHJIMCTaKpH1aTOM 


CoctaB peaklHOHHOHi cmecu TlpozyKTs! cononumMepugalnu 


aJIK CHHJIrepMa- 
HHA H MMA*p 


MOJI. 


SJ@MeHTapHbIA cocTaB B % 


cCOOTHOeHHe 
KOHICHTpallua 
B MON. % 


~ a ee 
Qa 
fOMep aIKeHHATepMaHnA . 
| & HalieHo BbIMHCIEHO n 
(@opmyna) gs {a] no % Ge in 
s 3 
sf 
el 
Ss 


a ee 


_ 
= 
co 
oO 
_ 
co 
w 


)sGeCH,—CH=CH, 1:2,7 1,80 4,74 | 58,69 | 8,38 4,79 | 59,17] 8,33 
| 58,87 | 8,39 4,6 
»GeCH;—CH=CH, 1:2,44 1,90 1,54 59,23 | 7,98 1,40 | 59,58 | 8,09 aa 
: 59,17 | 7,97 1,26 53 
»GeCH,—C=CH, 4:4,0 41,90 0,94 | 55,98] 7,62 1,39 | 59,50] 8,44 

| 56,01 | 7,63 4,64 46 


CH, 


MMA — merHumeraxpuaar. 


TpHeTuaatiMsirepManuit, MoMOGHO COOTBeTCTBYIONLHM aJIKeHHJICHIaHaM, IIpo- 
ACT HECKOJIBKO OOJIbINYIO CKJIOHHOCTb K MOJINMepH3alMH MO CpaBHeHHio 
PUMeTHJaNIMIrepManueM. TpHMeTHJIMeTauarepMaHHit mpakTMyecKH He 
uMepu3yetca. MeHbiasd CKJIOH- 
fb K NOJIMMepH3allMu coejuHe- 
, COJepKauluX MeTAaJIJIMJIbHbIe 
HKaJIbl, HaOsliofamacb HaMH 
Iyuae KpemHeosepunos. Mouo- 
HJITepMaHHH CIOCOOHBI BCTY- 
> B peaKIHIO COmOJIMMepH- 
iu. Bce uccsleqOoBaHHble Ha- 
JOHOMePbI OOpasoBasIH COMOMH- 
bl C M€THJIMeTakpHuaToM. [3 
HbIX H3MepeHHa Ba3KocTH [7] 
TBOPOB COMOQJIMMepoB cyleqyer 0 0 02 3 6 2 ne 0 an 
< BHHO u3 Tab. 2 u puce. 1), c 3 ‘ 
ee Be) MARPOMOJEKY TY - Pue: 1 Sankeumocrs Ns ple OT C JIA MeTHJIMeT- 


mee es DHAATA BBCHPED STKE: akpHJlaTa HW ero CONOMHMePOB C aJIKeHHJIrepMa- 
PepMaHHA CHHKACT BASKOCTb, yyamu: J — meTHamerakpunatT, 2 — conomuMmep 
CJIEMOBaTeJIbHO — WH MOJIEKY- c (CeHs)sGeCHe — CH = CHe, 3 — cononumep 
Hbili Bec. Haumenpuel Ba3sKO- © (CHs)sGeCH2 —CH = CHez, 4 — conouHmep 
) o6laylaeT pacTBop comosuMe- ¢ (CHs)sGeCH2 — ne CHe 
PHMeTHJIMeTaJINIHJICHIaHa, KO- cH: 

IH .He cmocoOeH K ToMmoro- 

epu3alHH B 9THX YCJIOBMAX. 

meyqopaHve TepMOMeXaHH4eCKHX KPHBbIX CKaTHH TOMYYeHHbIX MOJIMMe- 
WOKasasio, UTO FOMOMOJHMepbI AMMeTHIM- HW MeTHJITpPHasIUrepMaHHeB 
{IOTCA TPeXMepaMH; OHH TaK 2%Ke, KAK MH COOTBETCTBYIOWIHe KpeMHeovlepHHEr, 
POABJIAIOT TeKYYeCTH H TepMHYeCKH CTOHKU Ao TemMepaTypbl 250°. 
JONOIMMepbl 2Ke MOHOAJIKeHHJITepMaHHeB C MeTHJIMeTaKPHJaTOM MpecTaB- 
T COOOK JIMHEMHbIe MOJMMePbI; IPH ONpeseJeHHbIX TeEMNepaTypax OHH Nepe- 
IT H3 CTEKMOOOpa3HOrO B BbICOKOIIACTHYHOe COCTOAHHE H Jasiee B BASKO-Te- 


rw COCTOAHHE. 


SFKCUHECPUMCHTANbDHAA YZactT hb 


‘eXHHKa HCCIeOBaHHA NOMMMepH3alHH MOA JaBsleHveM ONMCaHa HaMH pa- 
1). B HaCTOAMeM HCCAeAOBaHHM NOJMMepH3allHA NPOBOAMMAaACh MOA AaBse- 
16000 arm mpu 120°, B npHcyTcTBHH HHAUMaTOpa NOAMMepH3salHn — Mepe- 
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4 
KUCH TpeTu4Horo 6yTHa — B KomMUecTBe | Mom. % IPH NoOyYeHHU TOMONO, 
mepos u 1,8—1,9 mon.% B cayuae conomumepos. IlpofomKuTeMbHOCTb Harp = 
Hua 6 uacos. Jia CpaBHeHHA ObIIM MpoOBeeHb! OMbITHI M Oe3 IpHMeHeHHA 
JIeHHA. = | 
)Kuykue MpoxyKTbl peakMH OWMMaIMCb MyTeM yasieHus| MOHOMEepa B 
Kyyme. TBepble MomuMepbl MepeocaxkaIHCb U3 XJOPOPOpMa MeTHJIOBbIM on 
tom. MomekysapHblit BEC 2XMAKUX (HH3KOMOJIEKYJAPHBIX) MOMMMepOB OLIpe; 
JIAJICA KPHOCKOMMYeECKUM MeTOJOM C IIpHMeHeHHeM B KayecTBe paCTBOpH 
6en30na. B cary4ae TREPALIX NPOLYKTOB NOMMMepusallu H3MepAACb OTHOCHTE, 
Hasl BASKOCTb %, HX paCTBOPOB B XsOpodopme upH 25° B BucKOsuMeTpe OcTBa 
na. Us sapucumoctH 4s)/c OT c rpacuyecKH ONpefeIAIMCb BEMMUMHbI XAPAaKTe| 
cruyecko BasKoctu ([y]) (cm. puc. 1). 


h { 
CocTaB COMOJI“NMEpOB ae rye tm — 4HCNO OCTATKOB MeCTHJIMeTaKpHJlaTa UH Mm 


YHCJIO OCTATKOB AaJIKCHHJITepMaHHeB, OMPeeAJICA TO COMepxKaHUto repMaHns 
paccuHTbIBaJICA 0 OpMysle, IpHBeseHHOM Hamu paxee (°). NomyyeHHple 1aHH 
mpescTapueHb! B Tab. 1 w 2 u Ha pyc. |. : 

OnpeflemeHve TepMOMeXaHH4eCKHX CBOMCTB NOJIMMEPOB MpOBOAMJOCb B Jal 
paTopuu HCCefOBaHHA MomMMepoB M0, pyKoBogcTBom I. JI. CnoHuMcKOTO, | 
4TO BbIpaxkaem eMy ruryOoKy1o OslarojapHOcTb. j 


MucTuTyT 9seMeHTOOpraHHuecKux coeqHHeHHi Toctynua0 | 
u Wucruryr opranuyeckoH xumuu um. H. J. 3enuucxoro 30 VIII 1956 | 
Axkayemuu uayK CCCP 


UMTHPOBAHHAA JIMTEPATYPA 


LA. A. Wetrpos, A.M. Tlonakxosa, A.A. Caxaposa, B.B. Ko pyam 
B.®. Mupouos, I1.W. Huxkumun, JAH, 99, Ned, 785 (1954). 7B. B. Kop me 
A. Tl. Merpos, H.T. Marseesa, B. ® Mupouos, f. HW. Huxume 
C. HW. Cage x-3ane, )KOX, 26, 1209 (1956), 3A. M. Ilonaxosa, B.B. Ka@ 
mak, A.A. Caxaposa, A.J. Merpos, B.® Mupouos, l.W. Huxuma 
VUizs. AH CCCP, OXH, 1956, Ne 8, 979. 
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Aoraagn Akagemun nayx CCCP 
1957. Tom 112, N 3 


XHMH sl 


# 


kanemuk A. H. HECMEAHOB, 9. Fr. MEPEBAJIOBA u 3. A. BEAHOPABHUYTE 


BOCCTAHOBJIEHHE ®EPPOLLEHKAPBOHOBbIX KUCJIOT 


3 Hallux MpefbiyuyAx padotax (') 6pl0 MoKasaHOo, uTO deppoueH MeTan- 
yeTca OYTHJIUTHEM, aBad CMeCb MOHO- H AHJIHTHeBBIX IIPOH3BOJHBIX, OOpa- 
WX IPH KapOOKCHJIMpOBaHHH CMecb PeppolleHMOHOKapOOHOBO H cbeppo- 
(dKapOOHOBOH KUCJOT. 

3 HacTosilel paOore deppouenussuTuli u cbeppomeHKapOoHOBbIe KHCJIOTEI 
WIBSOBAHBI JIA MOJIYYeHHA HEKOTOPbIX ApyruX NpoMsBoAHEIx cepponena 
9KasaHo, YTO (beppolleH serKO MeTasIHpyetTca cbeHuHaTpHem (7), Japan 
te KapOOKCHJIHpOBaHHA cbeppoleHAHKapOOHOBy!0 KHCJIOTY C BbIXOOM 42%. 
< PeHHIHAaTpHIO, NOJyYeHHOMY B GeH30ue H3 10 r HaTpHa H 21 r xnop6exH- 
| (°), npHOapasetca 18,6 r deppouena. Cmecb ocTaBmaeTCH Ha HOUb, 3aTeM 
eBaeTCA AO KHIeCHHA TIpH NepeMelMBaHHH BTeyeHHe 8 4aCOB H BbIIMBaeTCA 
‘Bepilyto yrviekHcoTy. Bex30HHad KHCIOTa OTTOHAeCTCA C BOJAHBIM MapoM. 
ylleHHad Ha BOsyxe deppollenquKapOonoBadA KUCOTa [Baxkbl OOpada- 
eTCH TOPAYHM OeH30JIOM JIA yNaleHuA OOpasyrollelica B HC3HaYHTeJIbHOM 
yecTBe (beppOleHMOHOKapOOHOBOH KHCJIOTHI. 55% cbeppolleHa BO3BpallaeTca 
M3MeHeHHA. Bprxoy deppoleHAuKapOOHOBOH KHCIOTHI — 42% oT TeopeTH- 
oro u 94% — oT BCTYMHMBIero B peakluio deppolena. 

AeTuNOBbIM sup PeppolleHAUKapOOHOBON KUCJIOTHI JIerTKO BOCCTaHaBJIHBaeTCA 
H, He TOJIbKO JO COOTBETCTBYIOWerO CNHpTa, HO H JO AuMeTHIeppoulena. 
H(OKCHMeTHJ)heppoleH MosysIeH pH HarpeBaHHH B TeYyeHHe JByX 
'B SHpPHOrO pacTBOpa MeTHIOBOrO Sc*upa PeppoOlleHAMKapOOHOBOH KHCJOTHI 
) ¢ H36bITKOM JIHTHi-amromuHuirugpugza LiAIH, Opi nomyyen u3 0,6 r 
-u 5r AIBrs. Barxoq qu(okcuMetus)peppouena 92% oT TeopeTH4¥ecKOrO, 
1. 85—86°, KpHcTasmH3yeTcA H3 CNMpTa H H3 CMecH 9siupa Cc NeTpoJieHHbIM 
DOM. 


Hafizeno %: C 58,66; 58,73; H 5,89; 5,81; Fe 22,39 
Cy2H,,02Fe. Brrancmeno %: C 58,56; Ef-9,73; Fe 22,69 


pu TpexuacoBOM HarpeBaHHH MeTHAOBOTO apupa ceppollenAuKapOonoBoli 
JOTbI C YBOCHHBIM 0 CpaBHeHHIO C yKa3aHHbIM BbIe KOMYecTBOM LiAIH, 
yeu 1,1’-qumetumbeppoueH (BbrIxoy 89%, T. nu. 29—30°) mpeKpacHo pac- 
\ACTCH B OPraHWYeCKHX PacTBOPHTeJAX, KPHCTaIWIMsyeTCA IPH OXJaxTeHH 
-10° 43 cnupTa HM cMecH TeTposieliHoro supa c sUupoM. 

Hatizeno %: C 67,53; 67,70; H 6,89; 6,81; Fe 25,73; 25,36 
CypHy.Fe. BaruncmeHo %: C 67,31; H 6,09; Fe 26,08 


Ipu BOcCCRaHOBNeHHH JMTHiI-amoMHHMlirugpHyjoM MeTHIOBOrO supa 
JOMCHMOHOKAapOOHOBOH KUCOTE! NomyYeH eppoleHuKapOHHOU, BbIXOL 
, T. mt. 74—75°, OUMMeH C HOMOMIbIO xpoMaTorpauyeckolt aycopOunH Ha 
“H aJIOMHHHA, KpUCTaJIM3yeTCA M3 CIMpTa HM CMecH supa c NeTpOJIeHHbIM 
)OM. 
Haiigeno %: C 61.61; 61,66; H 6,09; 5,83; Fe 25,67; 25,46 

Ci,H,.0Fe. Brraucseno %: C 64,19; 181 @AcO5 Fe 25,84 
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Jluruii-aoMHHuArHApHA upesBbiyaHHO JIerKO BOCCTaHaBJIMBaeT CI 
dbeppouleHoporo psa. Tak 1,1’-qu(qudbeHusn0KcuMeTHI)peppolleH MpH Boe 


Hopienun LiAlH, gaet c 87%-M_ BbIXOJOM 1,1’-qu6eH3ruypundeppolex, be 
onucanHprit Tlaysonom (4). J{uOensrugpuadeppolleH XOpoulo KPpHcy 


quayetca u3 OeH30na, T. ma. 161—162°. JIuTepaTypHble AaHHble | 
T. mua. 162—163°. | 

Haiineno %: C 83,43; 83,30; H 6,01; 6,11; Fe 11,17; 11,20 | 

CggHg Fe. Brruncneno %: C 83,39; law apr Fe 10,84 


Tlu(quenusokcumerun)beppouerH Obl MomyyeH HaMH C BbIXOAOM 51% | 
B3aMMOselCTBHH MeTHIOBOrO asc*upa dbeppoleHAuKapOoHOBOM KUCIOTHI C Opo 
CTbIM PeHHJIMarHHeM, a TakxKe MIpH JelicTBun GeHsoeHoua Ha AUNMTUUeppo} 
BbIXOA B nocweqHeM cy4ae HeOombUOl, T. na. 179—180°. O6a BemlecTBa i 
THUHbI Mey co6ol u c Au(qMeHHIOKCHMeTHJ)PeppOleHoM, MOJy4eHEI 
MIpH BgavMoyelicTBuH uOeH30HdeppolleHa C OpOMHCTHIM. (peHHuIMarHa 
onucaHHbiM Pumuralijepom u Xenpmom (°). JluTepaTypHble aHHble (°): T. | 
179—181°. | 


. Hafineno %: C 78,53; 78,45; H 5,66; 5,91; Fe 10,30;10,55 
CggH3,O2Fe. BriuucuieHo %: C 78,54; H_ 5,45; Fe 10,18 


1,1-qu6en30ncbeppouen npx Boccranopnenuu LiAIH, B ycuoBuax, B KOTOP 
O6bIUHO NOyYaloTCA CHUPTHI, al AHOeH3uIdeppOUleH, ONMCaHHbIM paHee OfF 
u3 Hac H. A. Bompkenay (°). Brixog 87%. | 


MockoBcKHH YroeyfapcTBeHHbI YyHHBepCHTeT Tocrynn10 
um. M. B. Jlomonocopa 3 1X 1956 } 


UMTHPOBAHHAA JIMNTEPATYPA 


1A.H.Hecmesauos,3.T.Wepespanosa,P.B.Tononus,O0.A.Hecme 
HoBa, JIAH, 97, 459 (1954). 2A. N. Nesmeianov, Substitution in Ferrozen-K 
Congress Handbook. XIVth Internatinal congress of pure and applied chemistry. Zufi 
1955, p. 1938. %K. A. Kouemxos, T. A.Tananaesa, Cuurernueckne Mel 
B OOACTH MeTasIMOOpraHHuecKHX coequHeHHH, 1, 1949, crp. 168. 4P. L. Pauson, 
Am. Chem. Soc., 76, 2187 (1954). °&R. Riemschneider, D. Helm, Ber, | 
155 (1956). °® A. H. Hecmesauos, H. A. Bonpxenay, JAH, 107, 262 (19% 
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Hornayo Akaqemun nayx CCCP 
1957. Tom 112, NM 3 


XHMH# 


B. B. MEPEKAJIMH u A. C. NOI AHCKAA 


B3AHMOJEMCTBHE HUTPOOJIE®HHOB HW COEAMHEHMA 
C AKTHBHbIMH METHJIbBHbIMH FPYNMAMH 


(ITpedcmaereno axademuxom H. H. Hasapossim 24 XI 1956) 


Pavee OJHHM M3 Hac ObINO MOKa3saHO, 4TO HUTpPooMeduHE (HUTpocTUpos) 
IIPHCYTCTBHH OCHOBHBIX KaTaJIH3aTOPOB YCIeWIHO KOHJeHCHPyIoTcsA C Berle- 
TBaMH, COJepKalllHMH MOBHXKHbIC ATOMI BOAOPOMa B METHJEHOBbIX rpynmax 
AANOHOBLIM H alleTOYKCyCHbIl scbup, aleTHs- H OeH3onmaueToH) (1—%). 

Ipeqcrapia0cb HHTepeCHBIM PaclIpocTpaHUTh STY peakUHIO Ha CoeAMHeHHA 
NONBHKHBIMH BOJOPOHbIMH aTOMaMH B MeTHJIbHbIX rpynnax. Bsaumojelicr- 
He STHX BeINeCTB C KaTHOHOHAHbIMH peareHTaMu — asIbyerufamMu, HUTPO30- 
 vas0coequHeHHAMH — JaBHO MH XOPOLIO H3y4eHO, peaKIMH %Ke C HUTpOOe- 
HMHaMH OIHCaHbI BecbMa cKymo (4,°). 

Hamu Obiio BrepBbIe OCYIeCTBIeCHO B3aHMOJelicTBHe HUTPOONePHHOB amH- 
JATHYECKOFO, APOMATHYECKOFO H TeTePpOWUMKIHYeCKOTO pANOB (HATPOH30FeKcH- 
eHa, HATPOCTHpOsla HW (ypHJIHUTPOsTHsIeHa) C AKTHBHbIMH MeTHJIbHbIMH KOMIO- 
@HTaMH: TPHHATPOTOJIYOJIOM, M€3OMeTHJaKPHAMHOM, HOAMeTHaTaMH XHHAJIb- 
MHa H MeTHIOeH3THa3sONAa. 

CuHHTe3 NpoTeKaJI IPH HarpeBaHHH PpaBHOMOJIeKYJAPHbIX KOMMYECTB BeLECTB 
cpeyle OpraHHyecKHX pacTBOpHTeseH B MPHCyTCTBHH OCHOBHBIX KaTaJIH3aTO- 
OB; HaHJIYUWIHe BbIXOJbI JOCTHTaIHCb OObIYHO B IIPHCYTCTBHH, TPHSTHaMHHa. 
3 OTACbHBIX CYYaAAX PeaKUHA HaCTyNasa MrHOBeHHO pH UpHOaBeHHH cule- 
OB KaTamu3aTopa K paciiaBy KOMIOHEHTOB (KOHJeHCallHA HHTPOCTHpOa C TPH- 
UTpoTosyouoM, BEIxo 70% ). YcnOBHA peaKUHH UW pe3ysbTATbI aHaJIH30B CHH- 
€3HPOBaHHbIX BeUIeCTB NpHBeseHbI B TaOn. 1—2. 

IIlpogqykTbI KOHJeHCalHH TPH BOCCTaHOBJeHHU HM HarpeBaHHN C COJAHOM KH- 
OTOH MpeBpallatHCb B COOTBETCTBYIONIMe AMHHbI H KapOOHOBbIe KHCJIOTHI. 

MoxHO IIpeAMOJIOKUTh, YTO MEXaHH3M peaKIMH 3aksOUaeTCA B OOpasoBaHHH 
eAKIMOHHOFO KOMIVI€KCa, KOTOPbIH MpeBpallaeTCA B KOHEYHbIM MPOMYKT B pe- 
yIbTaTe IIpHCOeAMHEHHA MCTHJIbHOM KOMMOHEHTHI B MOoKeHUA 1—4 K HUTPO- 
meduny. MeruibHas rpylitia MeTHJIbHOHM KOMMOHEHTHI AKTHBHA BCJIEACTBHE CO- 
[PAXKCHHA C ZIEKTPOHOPHJIbHbIMH Fpynnamn (7-, o-compAxKeHHe), a PeaKUHOH- 
(OCTh HHTpooseduHa NOBbLIMIeHAa OaroqapA 3aKpenJIeHHIO ero 3JIeEKTPOHHOTO 
[po6ea KaTaJIH3aTOpOM. 


R, R. 

Ws \" 

Chig CH, 
YON re, 

(Ca) Nie CHR H ——= R-CH Racha CH,—NO, 

CH 7 CH OH R 
\nZ Ny 

{ ' 

oO (8) 


qe R — ankua, apna, retepounka, R;— 90eKTpOHOpUAbHDI OcTaTOK, CONpsA- 
<eHHbIM C MeETHbHOM rpymnon. 
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MesomeruaaKpuauHn Tpunutpotoryon 


MoymMetunat xHHaibauna 
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VcxouHpie 
BeljecTBa 


No Ne 


I 


ypuanuu-| I] 


TPOsTH- 
JIeH 
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eg 


Hurtpo- 
noe 
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CTHpOWI 


Oypnanu-|VITI 
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— 
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VI 
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KoneaHble MpOAyKTbl 


R, — CH — CH,NO, 


R) HCH =CH 603 


| 
re 


(Y 
SF 


| 
NOz 


R, — CH — CH;NO, 


Rz — CH — CH2NO; 
| 


ce 
LON 


ieee, 


SNES 
N 


R, — CH — CH,NO; 


be SE — CH,NO, 


Ri 


_ 


PacTBopuTewb 


pac- 
m1aB 


Katanu3satop 


T3a* 


6eH30u| TIA 


MeTa- 
HOJI 


6eH30s1] MHpH- 
HH 


6eH301 


MeTa- 
HOJI 


6eH300 


6eH307 


T3a 


T9a 


T3a 


T9a 


T3a 


paTypa, 


Temme 
LG 


~50 


20 


KH. 


KHII. 


KH. 


40 


KHII. 


KHII. 


TlponomKurt, 
peakuun, ac, 


x 


24 


ies) 


on 


ie} 


= 


TaOnmuna 


56,5 


Ta6nmuna 1 (mpoxomKenne) 


Mcxo unre 


BeljecTBa Ne Nd Koneuuble mposyKTpr 


PacTBOpuTesb 
KatanusaTop 
Butxog, % 


IlponomkuT. 
peakuuy, gac 
TeOpHu 


Temifepatypa, 


°C 


( Hurtpo- Ss 
H30reKcH- ae HOW 
JIGH | | + C—CH,—CH—CH;NO,; 
\AN\E “ 
N Ri 
| 
CH; Jip 
S : 
Hurpo- | x | AAW. i. re T9a | KHIM. 4 | 52,3 
CTHpou | | + C—CH;—CH—CH,NO, 
\/\FY Z 
" : 
: CH, - 
| Oypuann- Ss 4 |6en30n| T9a | Kun. 4 | 86,0 
TpostH- | XI| ~\“\ 
con | | + C-CH,-CH—CH.NOs 
NN | 
N Ra 
| én, Ja 


* T9a— TpH9THaMHH. 


| J 


IIpHmeyanue. R,—CH,—CH—(CHs)s; R.—CoH;; Rs a 


eran 2 


: Haiineno, % Burancreno, % Moa. pec 
oie c[u[n|s|s q | 4 N s [41 serait || EEE 
| ques. 
ane “1°98 Sana —| — |47,90[3,24\14,89) — | — | 37¢ 376,4 
mrs a 2 I — | — leno |—| | 88 fos 
mn] 448160 4.20) 7.08 8.67) _| _ lo sls] 9,0o] | — | 298 fo. 
visas, Peal eae 1 —| — bride / iq —| —] 88 pes 
9TAaH) 
”| %Geuson)”” |72715] $362] 8°38] — | — ["2:27|4488} 8,42] — | — | 357 )982.4 
“| Gueranon) [49754] 5267] 6247| — [30°61//9:29}5-59] 6,75] — ]20,64) — | — 
"| (eration) [52763] 4°54] 6768] — fa9'5a)o2+97/4,41] 6,49] — 29,23] — | — 
MY ey 18:99 22588) —| — foto 09 — pin —| — 
“| Gerauoa) — [4299] 8232] 6°73] — {30'o9|*2-87|>s03} 6,66/7,63}30,20, — | — 
BF action (EB E8) CREE Sle ml ony apse] —| — 
"| (ueraoa) (4203) 3°54) 6735/6;9729" a, 88/3,51] 6,51]7,43)29,50) — | — 
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OnucaHHaa peakiwua uMeet OOmmMi XapakTep H OTKPbIBaeT MYyTb AA BBeP 
HUA HATPOSTHJIbHOM Ppyniibl, CBASAHHOM C Pa3JIMYHbIMM aJIKMJIbHbIMH, apy 
HbIMH H TeTePOUMKIHYECKUMH OCTATKaMH, B COe(MHEHHH C AKTHBHBIMH MeTHJ 
HbIMH rpynmamu. B npocteviuiem cayyae (npu B3aHMOJ[eHCTBHH AKTHBHBIX MCTHI 
HbIX KOMIIOHEHT C HATPOSTHJIEHOM) 3Ta peaKIHA MOXET OBITb oxapakiepa aia 
Kak peakUHaA HHTPOSTHJIMpOBaHHA. 


Tlocrynu0 
22 Ill 1956 


UHMTHPOBAHHAS JIMTEPATYPA 


1B.B. Mepexaaun, A.C. ConosBa, )KOX, 24, ae ee 2B. B. Ie pi 
KaauHuu, A.C. Conosa, JIAH, 95, 993 (1954). 3B. B. Tlepexaauuy, A.C. C 
nosa, "Yen. xumun, 24, 613 (1955). ‘H. B. Hass, E. F. Riley, Chemagaae 
32,414 (1946). 5 A. ‘Lambert, Hi Piggott, J. Chem. Soc., 1947, 1948. 
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XHMH A 


T. H. TEMHHKOBA u B. A. TOHTAPEB 


BEH3HJIMAEHOBbBIE MPOH3SBOXHbIE THAPATHOH ®&OPMbI 
x-KETOCIIHPTOB, COJEP)KALIME 1,3-]HOKCOJIAHOBDIE WHKJIbI 


(1Tpedcmaeaeno axademuxom H. H. Hasapossim 13 VII 1956) 


CoequHeHua, coyepxKamue |,3-qHoKcomaHoBble H 1,3-q—HOKCaHOBbIC WHKIbI — 
KJIMUeCKHE TOJIHbIC KeTaIM WH alleTasH,— WHpOKO HCMOMb3yIoTCA B OpraHH- 
2KOH xMMHH. Mx nowyyaioT, B YaCTHOCTH JA 3alMTbI CNMPTOBbIX rpynn oT 
ACTBHA peareHTa IPH MeTHJIMPOBaHHH H alWJIHpOBaHHH MHOFOaTOMHbIX CHHp- 
B HW Ip NpeppauleHuAx MOHOCaxapHyOB. YCTOHMYHBOCTb 9THX IWMKJIOB B IIpH- 
TCTBHH IeOuel MU Jerkad UX PHAPOMM3YeMOCTh B KHCION cpefe AO abAeruJoB 
M KeETOHOB H NpOAYKTOB MpeBpallleHHA HCXOHbIX MOJIHOKCHCOeAMHEHHH aeT 
3MO2KHOCTb IIPOBOAHTb peaKUHH B XKeaeMOM HallpaBsieHuu. B KayecTBe IpH- 
Ppa MOxKHO IpHBecTH paoorty (*), B KOTOpOH BHepBble Obi MOyyeH B-MeTHJIOBbIt 
Mp ruHuepHHa B Bue a@-, y-OeH3HHAeHOBOrTO nponsBoqHoro (2-cbeHHI- 
3-MOKCaHa) MyTeM 3alllHTbI KPaHHUX CNHPTOBHIX rpynu. [lepexogsa yepe3 To xe 
H3HIMeHoBoe mpousBoqnoe, LtHmmenb u Kunr (?) nomyuumu B-monoadpupsl 
HuUepHHa HU %KHPHbIX KHcNOT. HanOompuree 3HaueHHe nomyunan 1,3-quoKca- 
BbIe H 1,3-7HOKCONAHOBbIC WHKJIbI B XMMHH CaxapoB, Te WIMpOKO MpoBoyu- 
[Cb paOOTbI C ALETOHOBbIMH H Oe€H3HJIHJCHOBbIMH MpOH3BOHbIMH. IlocneqHue, 
HakO, OCOOeHHO AHOeH3HJIMJCHOBbIC MpPOH3BOHbIe, H3YYeHbI _HeOCTATOUHO. 
eMHEHHA, COMep2xKaHe 1,3-q—HOKCOMAHOBbIe WMKJIbI, MOMyIaoTca A ByYMs Me- 
WaMu: KOHJeHcallvel AByx- HJIM MHOTOaTOMHBIX CIMPTOB C aJibyeruyaMu WI 
TOHAMH B MpHcyTCTBHH KaTasH3aTopoB (H,SO, CuSO, u T. 1.) (*) 4 KoHJeH- 
Wve OKHcelH c KapOOHHICOsepxKalluMu COeMHEHHAMH B MpHCyTCTBHH cep- 
)M KUCJIOTHI HJIH CONeH TAKEIbIX MeTAJJIOB (“). 

Tlockompky B MoceqHHe Probl CTaIM MerKO JOCTYMHBIMH &-MeTOKCH-%-OKCH 
CTHIMAKTOIMAbI a&-KeTOCIHpToB) (°,°), MpeqcTaBIAIOCb HHTepeCHbIM CKOH- 
HHCHPOBaTb HX C AaJIbJerHaMH HH KeTOHAMH JIA MOYYeHHA MepBbIx pey- 
aBUTesei HOBOTO THIa MpOM3BOAHbIX THApaTHO PopMb! %-KeTocnHpToB (I)— 
MeToKcH-1,3-qyHoKcosaHos (II) 


| | 
vers HO —C—OH H3;C —O— C—O R 
| aa | | Nor 
— C— OH — C—OH | Vie 
| | Bago ek 


I II 


Ilepppie MOMbITKH KOHJeHCalMH C KeTOHAMH MeTHJIaKTOHAa BTOpHIHOrO 
Tocnupta H-nponunGensonmKkap6unona (III) He yBeHyamucb ycriexom *: 
)H B3AHMOJCHCTBHH METOKCHOKHCH C alleTOHOM, COjlepKallHM 0,2 0% BOAbI,B NpH- 
TCTBHH C€pHOH KHCJIOTb! Kak KaTaIH3aTOpa MOJYYHJICA B He3HauHTeJIbHOM 


* Brmomneno B. UBaHoson. 
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KOJIHYeCTBe MpokyKT ruApomu3sa — KeTOcHupTuponMNOeHsouIKapOuHoN (1 
TlaBHbIM 2Ke OOpasoM HaGsmofalach WMMepH3alMA MeTHINAKTONM AA: 


OUAe ES CHO 


Lax LON 
C,H: 6 CH= GH! SS G.CO- CHO Gates C CH-Gue 
| | J\ (ere 
OCH, HcO C CC 
Ill SN ff *OCHE 
Ci 0 
IV 


IIpu monpirKe MpoBecTH KOHAeHCalHio C OeH30c:peHOHOM B pacTBOpe YeTEIpE 
xJlOpucroro yruepojya B mpucyterBuu SnCl, kak KaTaiM3aTopa MpOusOMIa JM ut 
H3OMepu3alMA MeTHIMAKTOMM a MpOMHAGeH3OMIKapOMHOJIa B MeETHIOBbIi S(pH 
(beHH INponHOHNAKapOuHOsa. 

B nactosmlei paOoTe HaM yaJlOcb OCYIeCTBHTb KOHJCHCallMio MeTHJIJIaK ve 
mua WuMetTui6en30uKapOuHoma (V) (°) c OeH30HHBIM, AHMCOBbIM H Tapa 
HHTpOOeH3OHHBIM aJIberHyoM: 


CAT, CoH, 
HiCOL 6 Deiua ee Miike 

NOX CC Ce means ies 

|/ = oH, | iy 
~ . oe a Na 
CH cis 
CHe CH. 
V VI 


rye X =H, CH,O unu NOg. Kongencauna npoBoqusacb B pacTBope yeTHIpex} 
XJIOPHCTOTO yrulepofa B MPHCyTCTBHH HECKOJIbKHX Kaleb SnCl, B KavecTBe 
KaTanM3aTopa. PeakWuA MpOXOAMT B MOMCHT MpHOaBsIeHHA OKHCH K KOMIJICKCY 
abaeruja co SnCl,. Berxo ounMIeHHOrO MepeKpHcTamIH3alHeh MpoOsyKrTa CoO} 
cTaBaeT 40—50 % oT TeopHH. 

4-MetokcH-5,5-.uMeTHJI-2-apus-4-penus-1,3-4HOKCOMaHbI NpeACTaBAIOT CO} 
Golo XOpowlo KPHCTaNWIH3yIouWeCA BelecTBa; MpH KOHJeHcalMM C OeHSOHMHBIN 
aJIbAerHOM HW NapaHHTpoOeH3OHHbIM aJIbAerHAOM AHOKCONAaHbI NOJYYeHbI B BUG 
ABYX JMacTepeoMepHbIX (popM. 

IIpu KOHJeHCalHH &-MeTOKCHOKHCH C GOeH30HHbIM aJbyeruyoM mojyuer 
4-meToKcn-5,0-MMeTHJ-2,4-qudenHs-1,3-RHoKcomaH B BUe ABYX JHacTepomep= 
HbIx (opm: (VI, X =H): : 

a-(popMa c T. m1. 98—99°. 


Hakgzeno %: C 75,9; 76,2; H 7,24; 7,15;-OCHg, 10,64; 414,04 


B-copma c T. nm. 84—86°. 


Hatineno %: C 76,2; H 7,31; OCH, 414,04 
CigH29O3. Buiuncneno %: C 76,03; H 7,09; OCHg, 10,94 


IIpa KonfeHcalun C aHHCOBbIM albyerHoM nomyyen 4-meToKcu-5,5-qu- 


MeTHJI-2-n-MeToKcudenun-4-penu-1,3-auoKcomaH (VI, X = OCH,), T. Te 


74—75°. 


a om are 7 


& 


Hatizeno %: C 72,36; 72,40; H 7,09; 7,14; OCH 3 20,02; 19,88 
CygHo2O4. Boruncneno %: C 72,58; lel 7/X0hye OCHs 19,75 
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‘Tipu konjencaunu c n-HnTpoGensoiiHEM anpyeruyom MNOWyYeH B BAe AByX 
ACTEPCOMePHBIX opm 4-meTokcu-5,5-quMeru-2-n-HuTpodenua-4-cbenna-1.3 
oKcoaH (VI, X = NO,): “ie i 
popMa c T. nt. 139—140°. 


Haliqeno %: 65,58; H 5,95; OCHg 9,22; N 4,36 
bopMa c T. m1. 86,88°. 


Hatigeno %: C 65,71; H 6,12; OCHs 9,28; N 4,44 
CygHi,0;N. Baruncseno %: C 65,70; H 5,82; OCHg OAS! INGA 


a 
Taku xe 0O6pasom Obisia MpoBeseva KOHJeHCAaMMA MeTHIAKTONM a WUMeTHA- 
TZ0nNKapOuHOa c Oexs0denouom. Momyuennpiii 4-mMeTOKCH-5,5-quMeTHu-2,2,4- 
adpenu-1,3-qHoKcoaH (VIT) umen T. na. 89—90°. 


CoH; 
| 
HsCO—C—O = GH; 
CY 
Fog. 
H3C—C—O C,H; 
| 
CHg 
VII 


Hatiqeno %: C 79,81; 79,84; H 6,94; 6,63; OCH, 8,68; 8,72 
CogHo,Og. BaruucmeHo %: C 79,97; Jal (oy 7Ale OCHs 8,62 


Bce 4-meroxcn-1,3-qMoKcomaHbl, 34 HCKJIOUeHHeM cCOjepxKallero HUTpo- 
yy, HMeroT XapakTepHble KPHBbIe MOPMOMWeHHA B YybTpatvosmeroBoli 
flacTH C MAKCHMYMOM TorsmomleHHs mpH A 318 Mu; Takoli 2%Ke MAKCHMYM HMeeTCA 
SMeKTpe BMepBble CHATOTO HaMH (PeCHHJIMETHJIKeTasIA TUMeTHIOeCH30HIKapOH- 
na (VIII): 

OC,H; 
| uae CH 

Cu ihe ce 
OCHs 
VII 


CHs 


CnektTp 4-MeTOKCH-5,0-uMeTHJ-2-n-HuTpodeHus-4-cpenus- 1 ,3-quoKconana 
DAKTEPH3yeTCA OUCHb HHTCHCHBHBbIM OOUIMM NOPJIOWeHHeM B CHATOH OOacTH 
0 — 290 mu). B undpakpacHom cnekTpe MNosyyYeHHble HaMH cCcoeHHeHHA 
MMeIOT MAKCHMYMOB MOromleHua B OOMacTH 1680—1750 cm ?. 

Bce nouvlyueHHble HaMH CoeqHHEHUA, MpecTaBssarouHe COOO1 Kak Obl «{BOH- 
€> IOJIHbIe KeTasIM, HMerOllHe XapakTepHoe YepeOBaHHe B WeNH ATOMOB KHC- 
0a H yrsepofa, OVCHb YCTOHYMBHI B HeEMTpabHOH MU WeMOYHOH cpeye u 
e€p2KUBAIOT JIHTeIbHOeC KHNAYCHHE CBOJHBIMH WemodamMu. B KucOH BOAHOK 
Ie OHH, HaNpOTHB, JIerKO rHApOMH3yIOTCA KaK IPH HarpeBaHHN, Tak HM IIpu 
“HaTHOH Temuepatype. Ilockompxy sce coequuenua (VI, VII) npegcraBasior 
jOlO KPUCTasJIMYeCKHe BellecTBa, FHAPOMHS UX IPH NOrpyKeHuH B MOAKHCJeH- 
o Bony (5% H.SO,) mporekaeT Ha XOJIOy OUeHb MefieHHO. B pesysbTate 
ipomusa oOpasyeTcA KeTOCHMpT — UMeTHJIOeH3OMMKAapOHHON, B3ATOe MIA 
WleHCalluH KapOoOHHIcosepmKamlee coeqAHHEHHe H MeTHOBHI cnupT. Uqeuru- 
<aUMA MPOMYKTOB THApoH3a MpoBo_uMacb B Bue HX 2,4-WHHATpOpeHuIrH]- 
OHOB IyTeM MOCTeMeHHOrO NMOCMeNOBATeMbHOTO OCaKMeHHA MPOHSBOMNbIX 
TBETCTBYIOWEero abyerufa, a 3aTem KeTocnupta. MetusmoBpit CIMpT He HeH- 


MIM POBaJICA. 
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Jlerkuii ruyqponus nNosyyeHHBIx Coe_MHeHH B KHCAOM cpeye H ycTOHUMBOC 
B WeOUHOM NOATBeEpxXAaeT HX CTPOeHHe KaK MCTOKCH3aMeLIeHHBIX | ,3-qHOKE 
HaHOB. [ 

Ha ocHoBaHuH NpHMepHoro paBeHcTBa CKOpocTeH KOHJeHCalMH asbleruya 
HMCIOULHX 3aMeCTHTEIH MpOTHBONOMOKHOFO SJIEKTPOXHMHYECKOFO XapakTe} 
(rpynnsi n-CH,O un-NO,.), a TakxKe MerKOH KOHJeHCallHH C OeH30q:PeHOHOM MO} 
HO NpeqnoularaTb, YTO CKOPOCTb peakKUHH OMNpefesAeTCA B OCHOBHOM CKOPOCTE 
PaCKPbITHA OKHCHOFO WHKJa. 


JleHHHrpamcKHH TrocyapcTBeHHbIM yHHBepCHTeT Tlocrynuao | 
um. A. A. )KqaHosa 20 II 1956 


UMTHPOBAHHAS JIUTEPATYPA 


1H. Hill, Mc Whelen, H. Hibbert, J. Am. Chem. Soc., 50, 2235 (192% 
7B. Stimmel, C. King, J. Am. Chem. Soc., 56, 1724 (1934). 3E. Fische 
Ber., 27, 1532 (1894); 28, 1145 (1895); HH. Hibbert etal., J. Am. Chem. Soc., 46, 1286 (1924 
50, 3375, 3378 (1928); H. Ohle, I. Koller, Ber., 57, 1566 (1924). * M.Bogger 
R. Roblin, J. Am. Chem. Soc., 55, 3741 (1933); G. Willfang, T. Bersin, Ba 
70, 2167 (1937); 74, 145 (1941). ®&T.H. Temauxosa, E.H.Kponauesa, KO 


1917 (1949). °T. HW. Temuuxosa, H. Aamawnu, )KOX, 28, 1338 (1953). 


448 


Jlokaann Akanemun Hayk CCCP 
1957. Tom 112, NM 3 


PHSHYECKAA XHMHA 
B. A. JOTAAKHH, H. A. TYTOPCKHH u J. M. MEBSHEP 


O MEXAHH3ME BYJIKAHH3ALHH B MPHCYTCTBUH 
2-MEPKANTOBEH30THA3OJIA 


(ITpedcmasaeno axademuxom H. H. Hasapossim 3 1X 1956) 


MexaHH3M elicCTBHA OAHOFO U3 HanOomee pacnpocTpanenHplx ycKopuTeseit 
<aHHsalluu 2-mepKanToOeHsoTua3soa (KanTakca, MBT) negocrarouno BBI- 
H. JI. BuctuurayseHom (1) u B. A. Jloragxkunpm u J. M. Tlep3sHepom 
lr., omyOmkopaHo) Oblio MoKasaHo, uro MBT npu BymKanusanun pac- 
JeTCH, OMHAKO KOJIMUYCCTBEHHBIX 3aKOHOMePHOCTeli IPH STOM MomyyeHO He 
2 BCJIEICTBHE HECOBePUICHCTBa MeTOJOB ONpeyeneHua pacxoga MBT. 

3 HaCTOAMeH paooTe NpUMeHsAICA Mpenapat MBT, mevenupili paquou3s0Tor0M 
B THA30JIOBOM KOJIblle. CuHTe3 yKa3aHHOro Mpenapata mpoBoqusca cae- 
HHM OOpa3om. CxHauyasa 

esupoBaica MBT, me- Ta6Oanuna 1 
IbIii B OOOHX aTOMAaX Ce- 


M3 (peHHIropyH4HOrO & 2 |e | gs3 
[a HaJIeMeHTapHoliS®? (°). > 3 é Sow ee bP eme 
M mowyyenHpit MBT : z os ple eegilaae 
eBaJICA B 3alladHHol  CoctaBemeca| S| & ao 3 | BS | 8s 
ysle C H30bITKOM 9JIeEMeH- Set erold SES IAS EU oe aeree 
oli HeaKTHBHOii  cepbl SoU Pen ioe iG sath ges 
140° B Tteuenne 6 4ac. ee | ae | of | =) ee jae 
<A3AHHbIX YCJIOBHAX O6- 
laf peakiva mMexkyy HK—100 124 Oo; — {1,00}; — — 
eHTApHOlt cepolt u cepoti oe . re i ge See ey 
QrHApHAbHOH — rpynmnel ‘a 60 | 5°65 | 3°72 | 40°80] 0°28 
[ ocTuraeT paBHoBeCHA Heoson L—1 80 | 6,22 | 4,41 | 10,26] 0:30 
AKTHBHOCTb T0J1y4eHHO- Aliee 100 | 7,16 | 4,42 | 10,88] 0,28 
= TeapHHOBAaA 

a lake penne es 120 | 8,38 | 4,22 | 14,0 | 0,23 
a mloMeTKa Oe€H30THa30- 

HOO payuKasa, IpHYeM CKB—100 440 a een LC °C 
nexkyny MBT ssoqunca S—2 5 | 3,88 | 0,47 | 0,45) 0,20 
prooron ste ooweun- MBIA, | | 48) a] 058) ole 
WHlicA B YCJIOBHAX BYJI- be At ars 
i3allMH Cc IIeMeHTapHoH 0 395 136 1766 0°59 
U, JTO WU MO3BOJINNO Ma- 60.16.44.) 4,66 2,49] 0,58 


(eIbHO H3MepATb CKO- 
b IIPHCOeAMHEHHA CePbl H CKOPOCTh MpHCoeMHEHHA YCKOPHTeA K Kayyyky. 
SyVIKAHH3aluA UCCIeopamach Ha CMeCAX M3 HaTypawbHoro KayyyKa (HK), 
DarHpOBaHHOrO H OCaKeHHOFO U3 GeH3O0JIbHOrO pacTBOpa HM HaTpHli-OyTa- 
oporo KayuyKa (CKB). Coctap cmecelt yKa3aH B TaOa. 1. B BymKaHu3aTax 
€ 9KCTPaKUHH alleTOHOM onpeyesalacb CBA3aHHad Cepa (9/IeMeHTapHad U 
Alllad B COCTaB YCKOpHTedA) NYTeM OKHCIeBUA ByIKaHH3aTa cMecbIo HNO; 
2 B upucytcTBun MgO (4). MBT, npwcoequHuBuMica K KaydyKy, ompese- 
A pawlwomeTpH4ueckuM MeToom (°). M3 MakcuMyMa HaOyxaHHs ByIKaHH3a- 
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TOB B KCHJION€ PaCCYHTHIBAOCb YACIO NOMePCYHbIX CBA3eH NO ypaBHeHHto @ 
pu—Peuepa .(°). 
Ha puc. | npeycTaBeHbl JaHHble NO KAHETHKe TIpHCOeCAMHeHUA Cepbl HM 
B lpouecce By IKaHusanMu HK mpu 121°. Peakiuu mpucoeqMHeHHA Cepbl M yey 
pHTeIA K KaydyKYy*MpoTeKaioT MapasebHO. B mpucyTcTBHH akTHBaTopa Z 
HaOmomaeTca Goulee HHTEHCHBHOe IIPHCoeAHHeHHe YCKOpHTeA, B TO BPeMA K 
Ha CKOPOCTb MIpHcoeqMHeHHA Ce 
2-arom/n wonefa-to?  AaKTHBATOP BJMAHHA HE OKASbIBAeh 
He6oubpuioe kKomHyecTBO Mj 
IIpHcoequHAeTCA K KaydyKy yxKe 
BaJIbllax B Ipollecce MpHToToBJeH 
cmecu. JIA BbINCHeHHA MeXaHHg 
mpucoeyuHeHua MBT k Kayyyky! 
BaJIbUeBaHHH OUHINeCHHbIM HaTypal 
HbIM KaydyK* BaJIbleBaJIcCA B TE 
Hue 20 MHH. B YCJIOBHAX, HCKJIOG 
IHX JlevicTBHe aTMOC(epHOro KUuK 
BLA Be ESOS OH poya, c qoOaBKoH | Bec. wactHM 
Gpema bynk., cek tan? SaTeM [WwacTHKaT pasyemascar 
(ppakUHH WyTeM MOHMKeHHA Tey 
Puc. 1. Kunetuka mpucoequnenua ceppi (/) u paTypbl pacTBopa B OuHapHOM f 
MBT npu ByiKaHH3aluH HaTypasbHOorO Kay4y- TBOPUTese (6eH301 — MeTHAOE 
Ka B cmecH c ZnO (2) u 6e3 ZnO (3) 

cnupT). Onpeyeismach XapaxkTef 

THYeCKaA BASKOCTb Kajol 
WMH B pacTBope OeH30Ia H KOHYeCTBO mpHcoexquHuBerocz MBT 
JWHOMeTpHuecKuM MeTOJOM. 13 qaHHblx TaO. 2 BUAHO, YTO KONHYeECTBO MpHe 
qunuBueroca MBT Bospactaer (fo He- 
KOTOpOrO Mpeflesia) c yBeH4YeHHeM T0- TaOauHna- 
PAMKOBOrO HOMepa (ppakUHH, T. e. C 
najleHHeM MOJIeKyJspHoro seca. [lo- 
JOOHOe ABJICHHE MOXET GbITh OObACHEHO II, epasesnors 
vem, uro MBT npucoequuaetca K nomu- = PPAR (moa]a-408) 
MePpHbIM pafHKaslam, oOOpa3yriolluMca 
TIpH MeXaHHyecKoM pa3ppiBe. Pa3ppip 
MOJIEKYJIAPHbIX WeneH Kay4uyKa BepoaT- ek) sa ua i 


S 0093. anemenm 
MET C698. 


Ne KosuuectBo 


Hee BCeFO MpOHCXOAHT MO MecTYy cBa3H, 5 uel | B 
CoeqUHAIOIMeH aNMJIbHBIe rpynnupos- 3 0/440 6. 
KH, MOCKOJIbKY 9Ta CBA3b OCma6yeHa 4 0,074 4, 
adekTOM COnpsxKeHHA NpHOmM3HTeMb- 5 0,090 5,39 


HO Ha 45 kkas/Momb. BosHuKkaroulue 
payuKaJIbl B3aHMOJeHCTByIOT C MOvleKyiama MBT, no-Buqumomy, m0 cxeé 
CHg CHg CH; 


| | 

mC Cae CHe GAL 2H, CL cat Gaye, eee CH — CH; 
i . 
+CHX »CSH CHgs 3 N CHgs 
S aN ES 
+~CH;—-C=CH—CH,—SC C,H, + ~ CH, —C = CH—CHg. 

XS 
S 
BeneqcrBue storo, cosepxanue MBT B HHSKOMOJICKYJAPHBIX (PpakuHAx C 
UECTBEHHO OO/IbIIe, YM B BbICOKOMOJIEKYJApHBIX dpaxuuax. Ecnu 6p MI 
pearupoBall M0 MeCTY JBOMHBIX CBA3eH, TO B 3TOM CTyYae He JOM KHO SbINO 


HaOJO\aTbCA 3aBHCHMOCTH ero pacmpeyenenna mo (bpakuuaM NaacTHIMpoOB 
HOrO Kay4yka **, 


* Kayayk ounmavica akcrpa i 
J KUHeH XOJIOAHBIM alleTOHOM B aTMOctepe 4 
eon epe uHcToro agota 
Bt B npuBeyennoi cxeme MBT pearHpyeT B THObHOH opMme; B3aHMOpelicTBHe B TH 
(hopMe IpHBOLUT K TOMY xe PesyabTaTY B OTHOWIeHHH PaciipeweneHua mo bpaxusMa 
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PHCOeAHHUBIIMMCA K Kay4yKy BO BpeMaA BasibueBanua MBT, xora u yCKo- 
TIpowecc BYIKaHH3allMH, HO B CYUICCTBEHHO MeHbIUel cTeneHH. 

a puc. 2 mpeqctaBuleHa KMHeTHKa MpucoequnenuA cept un MBT B nipouecce 
anusaunu CKB. B stom caryyae TaKxKe HaOmogaercd COOTReETCTBHe KHHe- 
‘KUX KPHBbIX IPHCOeHHEHNA Cepbl 4 

T. K Momenty nowHoro mpucoequ- 2-arom/n 2 e-mone/a 10 
A cepbl (30 MHH.) pesKo s3ameq- 46 50 

A CKOPOCTb IpHcoeyuHeHua MBT, 
KOHICHTpallua MOocmeqHero B CMe- 

Me MOCTATOYHO BbICOKa. OTOT (bakT 
IBaeT Ha TO, uTO peakuna MBT cc 


YKOM IIpoTekaeT C CymleCTBeHHOIi = 
ICTHIO TOJIBKO B IIPHCYTCTBUH Cephl, ke 
orlacyeTcd C JaHHbIMH (*) 0 KaTa- lg 


1eCKOM J{eHCTBHH Cepbl Ha MpHco- u 
“HME =MePKalTaHOB K_ oOvlecpHHaM. 
TBHTeCJIbHO, Hall OMbITbI 1MOKa3a- 
TO JOMOHUTeIbHOe BBeeHHe Cepbl 
[KaHU3aT TIpH ero HaOyxaHHu (Ha TR A) JO 
iM MCYePIbIBAHHA CBOGOHOH cepbl) gpens dyak cek-10* 


OMT K HOBOMY yCKOpeHHio peak- 
Puce. 2. Kunetuka mpucoequHenna MBT (1) 

fT 

pucoequnenua MBT x Kaya YRY x cepbl (2) npH BywjKaHH3anHH, 3 — Tocse 


2, 3). BBeeHHA 2% -li cepbl NyTem BuPPy3suu us 
MHETHKa IIpHCoeHHEHHA Cepbl K Ka- pacTBopa 
y BupucytcrBuH MBT yyosuerso- 7 
IbHO OMHCHIBACTCH ypaBHeHHeM peak Mepporo nopsyKa no cepe. Kune- 
KHE KOHCTAHTbI, PaCCUHTAHHbIe MO STOMY YpaBHeHH1O, JIHHEHHO 3aBHCsIT 
OT KOHHeHTpauuH MBT (puc. 3). OxHep- 
THA aKkTHBalun Aa ByKaHH3ayHH CKB 
Jia OObYHO TIPHMeHACMbIX COOTHOMeHHEE 
cepbl 4H yCKOpuTenA cocTaBuaeT 
20,6 KKaJ/MOJIb. 
OrHouleHHe motTpedsmeHHoro MBT xk 
° YHCILy MOMepeyHbIx cBAseH (cM. Tads. 1) 
- CYIIeCTBEHHO MeHbIUe CAHHHUbI HW B TiaB- 
e HOM HepHose BYyJIKaHv3alwH coxpanser- 
CA MOCTOAHHbIM. PacueT NOKa3bIBaeT, YTO 
Ha OJMH aKT IpHcoeqMHeHHA YyCKOpHTeIs 
G25 05 O75 10 IIpPHXOANTCA OKONO ABYX aKTOB Nomepes- 
MbT, 2 va 102 kayyyka HOTO CIUMBaHHs. 
IipupeeHHble 3KCHepHMeHTAJIbHbIe Ja t- 
3. SaBHCHMOCTb KHHETHYCCKHX ne yKaSbIBAIOT Ha COMpAXKeHHBIM xXapak- 
a Oe awe MB. ones tep Bsaumoyelictaua ceppl, MBT mu kay- 
uykKa. ITO B3avMojelcTBHe, NO-BUAMMOMy, 


eT TIpeIOwKeHHON panee (*) cxeme: 


2 


N N N . 
VA \ vA \ x Ui \ ae ok 
H, ci dg eeeK OH | C—S*+HS,2GH, C—S,H Baie 
Ne aS 

pis Se] I Prt 

N 
LS 
YCOBHAX BYTKAaHM3alnH payukat Cela me —S* u60  B3aHMO- 

S 


BYeT C &-MCTHJICHOBLIMM PPyNNaMH MOJIeKYJAPHBIX weneli KayuyKa (Boc- 
BWBadch Wo MBT), mH60 mpvcoequHAeTCA M0 MeCTY ABOHHbIX CBASCH. 
rOM, H B Jpyrom cayyae OOpasyloTcaA NOHMepHble pakuKaibl, cmocoOupie 


6* 404 


B3aMMOs[eHCTBOBATb Mey COOOM HJM C HHSKOMOJICKYJIAPHbIMH AKTHBHBIMH Pf 
namu. Paquxan HS}, mpucoequusetca kK MOJIeKyslaM Kay4yKa C OOpa3oBak 
NOJIMMepHbIX ‘HEpMepKaNTaHOB; OKHCJIeHHE MOCMeAHUX UM UX BSaMMO/elc 
C J{BOMHDIMM CBA3G@MH IPpHBOAHT kK OOpa3s0BaHHiO MOJMCYJIb(UAHbIX CB§ 
MOeKLY WensiMH KayyyKa. PexomOnHauua paguKasios I u II obycoBMBaer 
pasoBanne 2-Gens0THas0muIrHAponomucybpuya (III), BEryemstoulero nepe 
HO€ YHCIIO ATOMOB Cepbl B Bue OUPaUKaJOB, HEMOCpeACTBEHHO TIpOu3sBOAA 
COeMHCHHE MOJIEKYJAPHbIX Welle KaydyKa NO MeCTaM JBOHHbIX CBAseH. 

B cnoxKHOM MOCeAOBaTeJIbHOCTH yKa3aHHOH peakUMH BYJIKaHH3allHy Hay 
HbIM aKTOM ABJIAeTCA B3aHMoselcTBHe MBT c cepou. Ilo sto npuunHne cKop 
IIpHcoeMHEHHA Cepbl K KaydyKy, Kak yKe yKa3pIBalOCb, HAXOMMTCH B JIMHEH 
3ABHCHMOCTH OT KOHWeHTpayuH MBT. 


MockoscKui HHCTHTYT TOHKOM XHMHYeCKOM TeXHOJIOrHH Tlocrynua0 
um. M. B. Jlomonocosa 2 IX 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1L. Wistinghausen, -Kautschuck, 5, 57 (1929). #E.H. lyps am 
M. A. Kanayuos, JAH, 94, 53 (1954). 8.1. As Bat o0:X,) pets an 
KoBa, I. Il. Mukayxuu, JAH 90, 201 (1953); E.H. Typpanosa, JAR 
229 (1954). 41. Franta, Gumarenska Technologia, Praha, 1953. °5B.A. op 
KuH, 3. H. Tapacosa, M.A. KanayHos, Sap. a6., No 4, 2900 
6p. Flory, I. Rehner, J. Chem. Phys; 11)~5125\(1943)55 4 S303 
E..E. Reid, J.:Am. Chem. Soc.;.60' 2452 (1938). °© 5B: Jloragz kun, ee 
cKHH, JJAH, 108, 259 (1956). 
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PHSHTECKAS XHMH ff 


C. H. 3AJYMKHH 


IPHBJIMDKEHHbIM PACUET MOBEPXHOCTHOFO HATADKEHUSA 
METAJIJIOB 


(ITpedcmaeaeno axademuxom A. H. Ppymkunoim 21 VI 1956) 


JCHOBHBIM HeOCTATKOM HMEIOWIMXCA PacdeTOB MOBePXHOCTHOTO HaTAKeHUA 
W108 (*"), HAHA BSIIAL, ABAACTCH TO OOCTOATEMBCTBO, YTO YHCO CBOGOI- 
QeKTPOHOB Z Ha aTOM MeTaJa, BXOJAlee B TeOpeTHYeCKH MOWyYeHHbIe 
fy JIb1, Oe_peTCA ABTOPaMH JO H3BECTHOH CTeMeHH MpoOH3BoMbHO. OAHH 3 HUX 
IMMatoT 3a Z MaKCHMaJIbHYy10 BaJICHTHOCTb aTOMa, pyrue — cpefHee 3Ha- 
€ XUMMYeCKON BaJeHTHOCTH, TpeTbH — OJMH CBOOOAHDIM 3€KTPOH Ha aTOM 
Jia i T. 1. O(HaKO Takaw BaxKHAA XapakTepHCTHKAa MeTaJa, KAKOM ABIAeT- 
Ucio Z, MOKA ONpeeMATLCA pexye BCero Ha OCHOBAaHHH OMbITAa, Ha YTO 
PIeCHHO CNpaBeAJIHBO OblIO yKa3aHO B paoote (8). 
(pome Toro, OOJbINIMHCTBO yKa3aHHbIX paCyeTOB o He JaeT TemmepaTypHolt 
CHMOCTH HNOBepXHOCTHOrO HaTAKCHHA METAJIJIOB, TaK KaK BbIGHCICHHA o 
(CATCA K AOCOJIOTHOMY HyJIi0 Temnepatyppl. Bonpoc o TemnepaTypHoli 3aBu- 
CTH S METAJIJIOB paccMaTpHBavica B pa6oTtax (* 14), 
1aM KaxKeTCA, 4TO KeMAaTeJIbHO NOCTPOHTb Taky1o TeOPpHiO MOBepXHOCTHOrO 
DKEHHA MeTaJJIOB, B OKOHYATEJIbHbIe (POPMYJIbI KOTOPOH JIA o BXOAUIN Obl 
He (pH3H4eCKHe KOHCTAHTbI MeTasila, JerKO JOCTYNHBIe SKCHepHMeHTaJb- 
y OTIpeevIeHH10. 
3 pasHoe BPeMA PAJOM aBTOPOB ObIIH MpeOXRKeHbI IMMMpMYeCKHe HU MONy- 
ipuyeckHe COpMyJIbI AIA BbIUHCJICHHA o MeTaJIJIOB Yepes padoTy BbIXOa 
TpoHa u3 metasua (',*%), Tenmory Hcnapenua (') wT. n. Berancrennpie 
THM (POpMYJ1aM 3HaYeHHA o Tye COrmacyioTCA C OMbITHIMH JaHHBbIMH, YeM 
[CHHbIe TO TeopeTHYeCKHM (opMyviaM. 
3 JJaHHOM paOoTe MbI XOTHM JlaTb MpHOJHKeHHEIM pacdeT o MeTAaJIJIOB Yepes 
renloTy McnapeHHa. 
Abl HCXOUM M3 CuleyIOllero BapHaHTa NOMAPHOH MOJeNH MeTassia. Paccmor- 
MeTaJJI B TBepOM COCTOAHHH pH Temnepatype 7. ByyemM cuntTaTb, uTO 
Hue 3HaYeHHA KOOPAHHAT MOJIOMKUTEMbHDIX HMOHOB MeTaJla COBMAaaioT 
aMH KpHcTammueckoll pemieTKH, a cpeqHHe 3HaYeHHA KOOpAMHaT CBOOOL- 
9JICKTPOHOB paciipeeseHbl CHMMETPHYHO BHYTPH KPHCTAaMMYeCKON pelleTKH 
YTO OOpasyeTcA K2IEKTPOHHAA PelleTKa» TOUHO TaKOM Ke CTPYKTYPbl, Kak 
IUeTKA MOJIOMKATCbHBIX HOHOB, OMHAKO CIBHHYTaA OTHOCHTeJIbHO MOce]- 
IIpu sToM OOBCMHBIe SJIeMeHTapHble AueHKU MU Oa3sHCHbIe IJIOCKOCTH MeTAII- 
CKO pelICTKH JOJKHbI ObITh HelTpaJIbHbIMH. 
MeOBaTeJIbHO, B paccMaTpHBaeMOl NOMAPHOH Moen MbI OyqeM MMeTb 
IHHAUHOHHY1!0 HOHHO-3JIEKTPOHHYIO pelleTKy MeTasJla, KOTOpad, HallpuMep, 
yuae Merasuueckoli rpavelleHTpHpoBanHolt KyOuyecKol pemeTKH u300pa- 
 B Bugle KyOuYecKOH Tuma NaCl c kpaTuaiiwiiM paccTOAHHeM MerKJ\y KaTHO- 
wu <aunoHom» a/2, rqe a — nepHo MeTasMYeCKON pelleTKH. 
3 (4) namu aha cilezyromjad dopmywa AA KosppPHUWeHTa NOBepXHOCTHOrO 
DKEHHA MeTAaJJIOB: 

Af 
‘ fro 


(eepino—2 (2, — Ey), (1) 
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o=>—nh 


re JA mpHuaTol Hamu nOMApHOu MofemM MeTassa fro— KOOpAMHaLHOnl 
qUCJIO KATHOHA OTHOCHTeIbHO «aHnona»; Af — aucJ0 HeOcTaromlux 6nuoKah 
éaHMOHOB» Y KaTHOHa Ha MOBepXHOCTH MeTawa; Ey 1 Ey — cBOOOJHbIe SHEP 
upu T = 0, Koropble HMewla Ob! YaCTHWa BHYTPH MeTaNa, CCIM Obl ee cpel 
YacTOTh! KONeOaHH PaBHAJIMCb, COOTBETCTBEHHO, Y v/V 2, a KOOpAHHAaLHOHI 
qUCa paBHACh fry H fro/2. SHaveHuA E,) 4 Eo MbI paccuuTbIBaeM CJlej,y1oll 
cnoco6om. Tak Kak E, ecTb 29Heprua, HeEOOXOAMMad JIA pasOKeHHA MeTa 
Ha CBOOOJHBIe HOHbI H CBOOOAHbIC a upu T = 0, To, coooman MeTal 


CHayala sTy SHeprHlo, 3aTeM SHEpPruio svi rye V,,Vo,...— o603HauawT, 

i=1 
OTBETCTBEHHO, TepBbIii, BTOPOli MU T. MI. HOHM3ANMOHHBIC NOTeCHUMAJIbI ATOMa, 
HaKOHell, cooOman TeMOTY CyOuMMalHH Mpu adcoOTHOM Hye Lo, MbI NOY 
UCXOfHOe COCTOAHHE MeTasa. Orciofa CilefyeT, YTO 


L 
| Eo| = ds Vit Lo, 
ee 
| Eyl = Dd) eVi + Lo. 


i=l 
Tloycrapasasa (2) u (3) B (1) u cunTaa, Tak Ke Kak B(*"), CBOOOAHYy10 SHEP 
HeHHol. dyHKuUHeH fro, HAXOJHM 
c= —ng =! [BAT In 2— Ly}. 
kv 

®opmyuia (4) JaeT BO3MOXKHOCTD HalTH 3HayeHHe o JIA PasHbIxX rpaHel UM 
ANIbHOrO MOHOKpHcTasisia MpH Temmepatype T. 

A. WU. ®penkesb (1°) NoKa3a, YTO BCIEACTBHE TENJIOBbIX PIYKTYaWMl TOBE 
XHOCTb KPHCTaJJla B COCTOAHHM paBHOBecHA OOaaeT WIepoxoBaTocTbw. Ilosto 
OyeM CUHTAaTh, ITO Ha NOBSPXHOCTH KPHCTasa COXPaHAeCTCA JIMMUb OM KUMI 
PANOK, COOTBETCTBYIONIMH OPHeEHTAWMAM BCeCX OCHOBHbIX panel 9JIeMeHTAap! 
9JIEKTPOHHO-HOHHOH aueliku. B sToM csTyuae MOBep XHOCTHOe HaTAKeHHe KPHCTe 
sa OyyetT 
Af 
— Iho —— 
re ns— cpefuee 4MCNO YacTHW Ha equHuue NoBepxHocTH; Aj/f xya— cpesk 
3HaYeHHe OTHOCHTeEIbHOrO YHCa HEMOCTAIOMIUX coceseli («aHHOHOB») y MOJ0% 
TeJIbHOrO HOHA MeTaJIa Ha MOBepXHocTH. SHayeHua ns HW Af/f_po Mbl HAaxOs 
Cue yIOul4M OOpa30M. PaccMOTpHM KaKOH-H60 MOOXKATebHBIM HOH MeTaa 
CPpaBHHM BePOATHOCTD Ww” ero MCCTOHAXORACHUA Ha CAUHHUE NAOULAaLM Ha NoBef 
HOCTH MeTaJIJIa C BEPOATHOCTbIO W’ MECTOHAXOMCHHA HA CMMHUME NoWalu 
KOM-1M00 MOCKOCTH, NapasJIeIbHOH MOBeEpXHOCTH HM MpOXxoAAMel BHYTPH MeTA 
Jia; MOJLyaumM 


[38kT In 2— Lol], 


oc = —TMs 


w” /w’ = gait 
rye W;— pa6ora, HeoOxoxumMad AIA Mepexofa HoHa u3 OGbeMa Ha NOBep 
HOCTb, NPONOPWMOHaIbHad YMCY Hefocraromux coceyeh Af; Ha MOBepxHoOCc! 
C yApyroi croponbi, oTHouleHHe BeposTHocTelt w/w’ OMKHO paBHATDCA OTH 
WeHHI0 YHC1a HOHOB nS) Ha EAMHHUE M1OWal Ha MOBeEpXHOCTH MeTasa K YC) 
HOHOB N°) Ha EMUHULe MoOMaqH BAYTpH MeTasia. Tlosromy us (6) cneqyerT © 
=2¥% 4 
n®) = pew ier 
Tak kak Ha noBepxHocTH Merasa uMeeTcs n(5) yactu Ha 1 cM? c HsOBITO! 
HOH 9HeprveH W; u, cameqoBaTembHo, » puvvasvekaulux i-i rpanu KyOnu 
¢Koro KpucTasa, TO 4 
nis) 

t # 

> 7 S;=1, 


i 


3; — NoWayb i-i rpanu; [)—4vcno HOHOB, Mpuxojsuuxca Ha 9uIe- 
ApHyIo AYeHKY MMOCKOH ceTKU JIA TOM xe rpanu. Vs (7) Haxoqum 
(s) / 
SS! 0 2 Xi» Py (9) 


. 104 
Xi = eXp -- cold (Aj; — uucno Hegocraionjux cocegeli’ qua i-li rpann). 


pequee SHAYeHHE OTHOCHTEIbHOFO YHCIAa HEAOCTAIOMINX coceyeli Ha NoBepx- 
i MeTaJlla OyyeT 


(10) 


eorno, uTO B KpHcTawe KyOnyeckoli CHCTeMbI HMeeTca 6 rpaHeti (100), 
panel (110) u 8 rpanet (111), gaa KoToppIx YHCNO HeOCTaIoMHXx co- 
{1 paBHO COOTBeTCTBeEHHO 1, 2 u 3, Kora STH TpaHu JlexKaT Ha NoBepx- 
1 metasa. Jina kayo U3 Takux rpanelt f(s) = 2. Cnegosatenbuo, 


menue (8), eCJIM MpHHATb BO BHHMaHHe (7), a TaKKE 4YTO Syo9) = a2, 


= V2 u Say=a > , MOXHO 3alHcaTb Tak: 
(s) 
ny es) 
Se (Oxng ole V Data eats) (11) 
(100) 
3 AF 100) in F 
(100) = EXP| — —zr—-| (Afiaoo) — 4HCO HeJOcTaloulHX cocegeli AA rpa- 
100)); nis) — Ico yactuy Ha | cm? rpanu (100). [TIpousBeqem pacuer 


MOBepXHOCTH, NapadwemwbHoH rpanu (100) BHyTrpuH KpucTana. Bepsa 


=7\\), H3 (11) Haxog¥M 3HAaYeHHE X(199), YAOBJETBOpsioMee YCJOBHIO 


%(100) <1; Xoo) = 0,122. Ws (9) u (10) nonyyaem ns = 0,924 nif) u 
Fev = 0,201. Tucdbepenunpya ypapHenue (5) lo TemmepaType u mpeHeb- 
A TemlepatypHoli sapucumocrpio Af / fro, Haliqem BemHunHy Temilepartyp- 
KospPuUHeHTa Y MOBEPpXHOCTHOTO HaTAXKeHHA MeTAJVJIOB: 


as ~¢ =) Af — 
— oo) a 2a), 12 
rrr pets sie (12) 
TaOauna 1 
» 9-cm ? Y, 9+cmM~?- rpan—} 
(s) E5210 T-pa, ha 
AsIII ni +1014 s 
oe ore toe K BBIY | 9KCcIi EBIY 9Kcil. 
Se 
o ahaa 4,70 (20)| 1268 898 751—940 —0,123 —0, 413 (28) 
923 (18) 
iH 110,0 0,76 1473 | 1400 581—1420 —0,092 —(), 10 (28) 
A420) (28) 
1 14,6 SgvAall 1473 | 1380 4403—1400 —0, 204 — 
1154 (26) 
) Uf ov 3,90 600 470 424—536 —0,078 | —(0,06—0, 25) (1°) 
464 (2°) 
l Aa 4,19 973 832 ay —0,103 | —(0,135—0, 35) (#9) 
860 (2°) 
. 42,0 Srila Preiss, \| Altona} 1819 (28) —(),097 —0,1 
Fe 44,0 7,43 4843 | 1970 950—1210 —0,12 — 
1720 (21) 
1 6,61 Patt 4123 298 320 —0,048 == 
GO 16,0 8,3 1763 | 2320 — —0,142 — 
Ni 16,2 BROT AZo od AUSon(t2) —0,132 == 
tia 8,50 3,03 yen) 454 | 436—485 (16) —(), 086 ue 


rye «—TepmuyecKHH KOSpPUUMeHT JIMHe@HHOFO PaClUMpeHHA MeTaJJa. Pesy 
TaTbl BLIYHCACHUA YOBepXHOCTHOrO HaTs»KeHHA 10 Popmyvie (5) uM Teme 
TYpHOH 3apucMMocTH no (bopmywe (12) AA MeTasJIOB rpaHelleHTPUpOBaH 
KYOHYeCKOH CHCTeMbI MpHBeJeHI B ta6m. 1. B Tow xe Ta6muue Jaw 
9KCIEPHMeHTaJIbHbIe 3HAYeHHA o HY MIA PACH MaBJICHHbIX METAJVIOB, Paso 
9KCIEPHMeHTaIbHbIX J[aHHbIX MO W3MepeHHAM Ppa3HBIX aBTOPOB, HaHnOd 
JIOCTOBepHble 3HAYeHHA o COPIaCHO aHaJIM3y 9KCMCPHMCHTAJIbHBIX TAHHBIX Bi 
MW pe3yJIbTaTbI H3MepeHui mocueqHero BpemeHH. Bo Bcex cyyaax, Pye 
OblIO BO3MOXHO, MbI Opa Goxcn MO H3MEPCHHAM B BakyyMe. B Kkauec 
9KCHeCPHMeCHTaJIbHBIX 3HAYeHHH TeMJOTbI CyOMMalHH MpHBeeHbI Jane 
nepecuutanupie PaOunosuyem u Tuso (17) K aOcouoTHOMy Hyvilo TeMIlepaTy 
a Takxke jauHple yaa Ag u3 padorbl (7°). 

Vis ra6a. 1 BHAHO, YTO BHIUHCJIEHHbIe 3HAYeHHA 3 HY, HECMOTpH Ha rpyO 
IIPHHATOH MOJeNH MeTasIa HW MpHOMM*KeHHOCTb BCero pacueTa, XOPOLIO CO 
CyIOTCA C HawOosee JOCTOBEPHBIMH IKCMEPHMCHTAJIbHBIMH, OCOOCHHO AA 
JIA KOTOPOrO SKCNCPHMEHTaJIbHOe 3HaYeHHe G H3BeECTHO JOCTATOUHO TO! 
B OoJbUIMHCTBE OCTAJIbHbIX CAYUACB OTKJIOHCHHE Spyq OT Soxcn COCTABIIACT 
Gonee 5%, HW MuIlb Ana Cu, y-Fe u B-N; on0 paBHo npumepHo 10—20 9%. 
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A. T. KHOPPE, 3. K. MAM3YC u H. M. 9MAHY9JIb 


mee AKTHBALMH JJIEMEHTAPHOM PEAKIHM RO, + RH 
: MIPH OKHCJIEHHH x-EKAHA 


j (11 pedcmaezeno axademuxom B. H. KoxOpamoescim 24 VII 1956) 


{ 
& HaCTOAMIee BPCMA HE CYIIECTByeT MPAMbIX MC€TOJOB H3y4eHHA SJIEMEHTap~ 


xX cTaquH mpoweccon *KHAKOPasHOro OKHCAeHHA yrseBOqoposoB. OguaKo 
OCJIEMHHe TOAbI HEKOTOPHIe CBEAeCHHA O06 SJICEMCHTAPHBIX PeakUUAX OKHCJICHHA 
AKUX YreBOLOPOJOB OblWIH NOJYYeHbI U3 JaHHbIX MO KHHeETHKe OKUCJIeHHA (4), 
DHMeCHeHHeM MeTOJa POTOXHMHYeCKOLO NocefehcTBuA (7,3) H MeTOJa Bpallaro- 
roca cexTopa (*). Bce stv pe3ysbTaTbI OTHOCATCA K HAdaJIbHBIM CTaMAM OKUC- 
4H YIJIeBOAOpOAOB, KOPa CMHHCTBEHHHIM MPOAYKTOM, MPHCyTCTBYIOWLUM B CH- 
‘Me, ABJIACTCH NePpBHYHBIN MpOyKT OKHCMeEHUA — FrHAporepeKuch. 

Bo sceex cilyyaix pH oOpaOoTKe 39KCNepHMeHTAaJbHbIX JaHHbIX CUHTAIOCb 
Ka3aHHbIM, YTO OOpasoBaHHe THuAponepeKUCH UJeT WeNHbIM yTeM MO cxeme: 


R* + O2 > RO’ (1) 
: RO’ + RH — ROH + R° (2) 


YWACTHOCTH H3 STOM CXEMbI CleyeT, YTO IPH AOcTaTOUHO OoMbINOM aBseHHH 
cmlopoyja, KOrja OCHOBHBIM THTIOM OOpbiBa Lene CTaHOBUTCA Mpowecc peKOM- 
Haluu payqukanoB RO», cKopocTb OKHceHHA paBua (°*) 


a7 [RH], (3) 


€ W,— CKOPOCTh HHMUHNpoBaHHA, k,— OUMOJIeCKYJApHaA KOHCTaHTa CKO- 
CTH peakUMH MposomKeHHA Wem, kz — KOHCTaHTa CKOpOcTH peKOMOMHAlMH 
yuKanoB RO». KputrepHem mpHMeHuMocTH (opmyvibI (3) ABIAeTCA OTCYTCTBHE 
BHCHMOCTH CKOPOCTH OKHCJICHHA OT NapWMabHOrO AaBJIeHHA KUCMOpOMa B ra- 
BOHM (pase B HCcMeyeMOM AManasoHe JaBNeHUH. 3Had CKOPOCTb HHHUMUpOBa~ 
[d VW OMpeesAHA CKOPOCTh OKHCJICHHA, MbI MO2KeM 10 (popMyse (3) BEITHCUTS 


Houenue &,/k{? MW TeMuepaTypHY!O 3aBMCHMOCTb STOPO OTHOLIEHUA, T. &. BeJIH- 
Hy E.—/,E3. Mlockonpky Bemuunua Es eCTb SHEP AKTHBAWMU Npolecca pe- 
MOMHAUHH JByX paqukKasoB, OM3Kas, MO-BUAMMOMY, K HyJIIO, TO TEM CaMbIM 
ABJIACTCH BOSMO2XKHOCTH ONpeAeJICHUA HCPL aAKTHBALMH Npouecca (2) 

B wacrosmel pa6ote MbI NOMbITaIMCb MPHMEHHTb aHaJIOrMYHbIM MpveM Mis 
ipeyesenHua, BeMMIMHbI L2B peaKIMH OKMCJeHUA A-eKaHa. COKHOCTh 3afaqH 
cTOAIa B TOM, ¥TO Ip OKHCIeHHH A-eKaHa yxKe HEMb3A CUMTATb MepeKUCb 
MHCTBCHHBIM MpOYKTOM OKHCJICHHA, TaK KaK Hapsjly C Hell B COHSMePHMBIX 
WIMYECTBAX C CAMOTO Havasia OKMCICHHA MPHCYTCTByIOT COeAMHeHHA C APYPHMM 
VHKIMSAMU — CIMPTbl, KapOOHHJIbHbIe COCAMHEHHA, KUCJIOTHL, apuppl (°). 
[HakO B IIpeAbiLyulHx paOoTax NO OKUCIeHMIO H-eKaHa OplIO YCTAHOBJCHO, 
0 BCe 3TH MPOMYKTH! OOpasylorcAa B pesyMbTaTe paspyiwieHusA rHAponepeKHCeH, 
e€. epBasd CTaquA Mpoulecca pv OKUCMeHHH A-eKaHa Tak Ke Kak UW MPH OKUC- 
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JIGHHH YreBOMOPOAOB ApPyruxX KaccoB ecTbh OOpasoBaHHe ruAponepeKHcH. OG) 
HOBHO€ OTJIM4He OKHCJICHHA H-][eKaHa COCTOHT B TOM, YTO Ha OOpasoBaHve TuIpO) 
TlepeKHcH NO peakuHH (2) CyIeCTBeHHbIM OOpasoM HakJia{bIBaeTCA y2Ke Ha paki 
HUX CTaMAX OKHCeHHA Mpollecc paspywleHuA ruqponepekuceH. PaspyuleHHy 
nlepekuceli npoTeKaet 10 MOHOMOJIeKyJAPHOMY 3aKOHY C SHeprveli aKTUBall 
E = 24 xxan (*) 4, cneqoBaTesbHo, 

» — 2 [ROOK] 

di 


rye k,— MOHOMOJIeKyJApHad KOHCTaHTa CKOpOCcTH pa3spylleHuA NepeKucen. 

OKHCJIeHHe YIJIeBOJOPOJOB ABJIACTCA WeMHbIM MpOUeCCOM C BbIPOKCHHE 
pasBeTBsIeHHem wenel. ABTOyYCKOpeHHbIM XapakTep OKHCJICHHA H-eKaHa MOK 
3bIBaeT, UTO OH HE MpeCTaBIAeCT UCKJIIO 
HHA B 93TOM OTHOWeHHH. Bplpomwenn 
pasBeTByleHve OOyCJIOBJICHO, Kak TpMHs 
CUMTaTb B HacTosiiee BPeMA, pacmay 
MOJIeKyJI THponepeKucu Ha Ba cBOOd 
HbIX payukasia: 


= kz [RO,] [RH] — &g [ROOH], 


ROOH > RO--+-OH. 


QuepruaA aKTHBalMH STON peakiun 
ciyuan ruyponepekucu Jeunsa Opa 
pefeneHa TBHITOM HM OKa3alaCb paBHe 
E; = 31,7 xxan (8). [pu atom cueny 
MMeTb B BUY, YO KOHCTaHTa CKOpOC 
0 peakunu (5) k; KonHeuHO He coBMayaeTg 
20 20 360 480 mun BeENMIMHOK k,, NOCKONbKY pacnay MO CXeM 

Puc. 1. Kanernueckaa KpuBaa Hakome- (5) He ABIAeTCH €AMHCTBEHHBIM IYTEM Pal 
HUA Tepekuceli Mp OKuCMeHHH N-JekKaHa PYWECHHA NepeKUCeH. 
mipv 130° kucopogzom (a) H cMecbIO KHC- Ilonaras, 4TO CKOpOCcTH HHHUMMPOB 
woposa c¢ azotom 1 : 1 (6)* HMA HW OOpbiBa Welle WpakTH4YeCKH PaBHE 

WH CUMTaA, TO OOPbIB NPOHCXOJHT B OCHO 
HOM IlyTeM peKOMOnHallHH pawukasoB RO», MbI NoulyuaeM: . 


ks [ROOH] =— Rs [RO.]?, 


STO aeT BOSMOKHOCTh N1peoOpasoBaTb ypaBHenue (4) kK BUY 
Ocnh, Bu [RH] V[ROOH] — ky [ROOH]. 
3 


MakcuMasbHad CKOpOcTh HaKOMJeHHA NepeKuceli onpesemutTca HB ycue4 
dw dw 
BHA” "= "0° nin, "ato" “To Ke” Cant oa cy 
hi : oe, 3 [ROOH] 0, MOCKObKY, 


d{ROOH|/dt>>0 (B untepecyromeli Hac oOnacTH KHHeTHUeCKOl KPuBOH),| 
Orcioja nomyyaem 


k5ks [RH]? 
~ Eksha 


WJM WA opPekTHBHOM SHeprHu akTHBalMM oKUcNeHUA E, onpesensemolt 
TeMNepaTypHOH 3aBHCMMOCTH 


E=2F,+E,—E;—E,. (7) 


Tax Kak Beavunupl Ey, u E, u3pecrubt, a Es, KaK 9HePrusl AKTHBALLMM pPeKON 
OvHaWH, JOUKHA ObITh OM3KAa K HysiO, ONpeyemenue BemnuMHEI EL qaeT BOS 
MOXKHOCTb BbIUMCMHTh F'y— 9HepruiO aKTHBaUMM 3JIeMeHTapHow peakili 
RO.+ RH mpu oxucenenun n-yeKaHa. 

OxuculeHve H-eKaHa MpoBosuOch B OKUCAMTeIbHOL AueHKe, OMHCaHHO! 
B HallMX Neppprx padotax (°). UroOpl yOequTbCA B IpaBMbHOCTH MpesMoNOme 
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Wmaxe = 


O TIpeHMyIeCTBeHHOM OOpbiBe Lereli yTeM peKoMOnHaWuN payuKaioB ROs, 
“HAJIM KHHETHYCCKHe KPHBbI€ HaKOIJIeHHA WepeKucell B XOJe OKHCeHHA 
Kaha pv 130° np AByX pa3M4HBIX NaplMabHLIxX JaBnenusax KucsOpoNa: 
0,5 arm (mocdfequee co3qaBaslocb Tem, uTO yepes H-JIeKaH BMeCTO 4HCTOrO 
fopoya NpOyBalacb CMeCb KHCIOpOsa C a30TOM B OTHOMeHHH’ 1:1). Coorset- 
FOU pesyJIbTAaTh! IpHBeeHbI 
uc. 1. Buguo, uro o6pasopanue 
*KHCeH B CTpye KHCIOpoya u 
7é CMECH KHCIOpoya C a3s0TOM 
> € OMHOH H TOM Ke CKOPOCTHIO. 
M NOATBep»xKaeTca cupaBesH- 
‘b ycuoBua (6), mockombKy 
2KO B ClyuaAx OOppipa Wenel 
2M P€KOMOHHAlHN pauKasioB 
, CKOPOCTb OKHCJICHHA He 3aBi- 
oT JaByleHus KucIOpoya. 

‘la puc. 2 mpuBeyeHbl KHHe- 
SCKHM€ KPHBbI€ HaKOMJeHHA 
*KMCeH IIpH OKHMCIeHHH H-Je- 
a IIpH pasHbix TemnepatTypax. 
puc. 3 B appeHWyCOBCKHX KO- 
AHaTaxX MpHBeyleHa 3aBHCH- 
(bh MaKCHMaJIbHOH CKOpocTH 
ee mepeKuceli OT TeM- 
Typpl. W3 stTok s3aBucn- 
M JI CyYMMapHoH 9HeprHH 
(Balu Womyyaerca 3HayeHue 


-: ED GA i ak pees Pp 2. KuueTHueckHe KpHBbIe HaKOMNJIeHHA Mepe- 
leHHIO (7) AA BeHYnHE! E> ae nIpH OKHCJIeHHH vaieer KHCJIOPpOJOM mpH 
r sHayenne 11,5 kKau. pagHbIx Temmepatypax: a — 150°, 6 — 140°, « — 
YToObl BbIACHUTb, HACKOJIbKO 130°, 2— 120° 

BIOMNOJOGOHO Takoe 3HayeHHe 

mun! Fy, OHM STY BeMMYHHY TeoperuueckH mo cbopmyse Tonsauu. Co- 
CHO STOH opmyse AIA SHTOTepMHYeCKON peaKHH (°), 


E =|q|+11,5—0,25|q], 


rye g — TenmoBou sdpcekT peakwuH. 

Jina peakuun (2) TensoBol sdcpeKT paper 
pasHOcTH 9HeEpruu AuccomMaluH cBaseli OH B 
rugqponepekucu uw CH BucxoqHOoM yraeBojo- 
pojle. 

Sueprua AuccouMawun BropuyHol CH-cBa- 
3H B H-J[eKaHe, KOTOpand MpeHMyIleCcTBeHHO U 
noypepraetca okucsenuio (10), He JouDKHa 
CKOJIbKO-HHOy{b CYMeCTBeHHO OTJIMYATbCH 
OT TOH 2Ke BeEJMUMHbI IA Npomana. CormacHo 
25240245 = 25D ~=S«355 ‘NAWHDIM, TIPHBEACHHBIM B mMoHOorpapun oe 

pena, 9Ta BemMuNHa paBHa 94 KKaJI. QHep 

rua OH-caasu B rufporepeKucn jelusa He 
3. 3aBHcHMOCTb MaKCHMaJIbHOH JJOJIXKHA CYIIECTBeEHHO OTJIHYATbCH OT TOU 
OCTH HakoMJIeHHA MepeKucelt OT ze Re MUMHbI JIA MepeCKUCH BOMOpOMa, Tak Kak 

con ee ejiBa JIM ocTaToK R B TrHAponepeKHCH OKa3bI- 
T cyliecTBeHHoe BJIMAHHe Ha cBA3b OH, oTfeeHHyio OT Hero JBYMA 
eTbIMM cBAsimH. Jin wmepekucH Bofopofa qu—o,H =(GH0-0N--290_-H=— 
0-0— u-o,. Heo6xofumple BeMUMHbI SHeEprul AUccouMallMH HaXOAUM B fe 
papun Korpesma (") (qHo-on=48 KKal, qo-n= 103 kkal, 4 0-0 = : 
I) Bpa6ote Monepau Xagcoua ("*) (qu—oz= 47 KKam), OTKYAa SHeprHn 


counaunuu cea3u OH B nepeKucu Bogoposa MosyuaeTcH paBHOu 90 KkKad. 
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au. . Smee / 
7 0 


Bpruncsenne m0 dopmyuie TlontHM c MpHHATHIMM BEIe SHayeHMAMH SHeprHl 
cpa3su OH u CH gaet £.=14,5 kkan. YuuTipad UpuOnmKeHHbI XapakTep Pop) 
Mybl [lonaHH M HETOUHOCTH B 3HaYeHHAX ZHEPrHH CBASH, CulefyeT NONyyE 


% sd eC ao 


ConoctTaBsleHve 9HeEprHH aKTHBalHH peaKk- 

uvuH RO,-+ RH, nowyyenHpix Hu3 akcnepH- 

MCHTaJIbHbIX JaHHbIX HW BbIUHCJICHHbIX 10 
d@opmyate Tlonanu 


Quepruad akTHBAUHH 


YrueBoxopoy, u3 KHHeT. 


JHaHBIX no Tousnu 
ITHTIMHONeaT (1) 4 B) 
Tetpammu (?) 4,3 6,5 
Cxsavieu (1) t a 
Mertunoneart (1) 8 if 
n-]lexau Ai) 14,5 


Bo BTopoh rpade nmpHBeseHbl BeIMuHHbI F2, BbIUMCJIeEHHbIeE JIA TeX Ke } 
jleBogopogos mo dopmyse Ilonanu (3HayeHve 9HeEpruH AUccouManuHu C—H-CE 
3M H3 aHHbIX IA OoMee MPOCTHIX yrieBOAOpAOB Toro x%e CTPoOeHHUA). 

Kak BugHo 43 Tabs. 1, coorHomenve [lonaHu Aa yruieBoOpOAOB pasiHuHl 
KJIACCOB JaeT EEJIMUHHbI SHEPrHH AKTHBALMH SIeEMeHTapHOH peakunH RO»+R 
XOPOUIO COBNMafarolwe C HaleCHHbIMH M3 9KCHeCPHMEHTAJIbHbIX JIAHHBIX. 
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Hble CBeeHHA cantare YOBJIETBOP 
TeJIbHbIMH. SaMeTHM TakKe, YTO ecg. 
B3ATb JIA 9HEPrHH muccoumauau C- 
cBpa3v 89 kKam (°) (BMecTo 94 Kxam), 
pacuet yact E, = 11,5 Kkau, T. e. 3 
pollo CoBMayqaeT C OMbITHBIMH aH 
MH. 

IIpeycrapiaeT HHTepec TIpOBepHTy 
HaCKOJIbKO BOOOMIe IIPHMCHHMAa K TaKG 
ro pola peakunam dopmysia IlonaHy 
B ra6a1. 1 B nepBow rpade npHBeyeHE 
BeIHUHHbI Ey (QHeEprHH aKTHBALHH | 
axuuu RO,-+ RH), HalizeHupie pag 
JIMYHbIMH aBTOpaMH H3 KMHeETHUECK 
JIAHHBIX C HCHOb30BaHHeM (opmy, 
(3) (B TOM 4NCIe NOJyYeHHBIe B Hac’ 
ale paOoTe 3HaveHHa JIA HX-eKae 
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19 VIL 1956 © 
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PHSHYECKAA XHMHF 


E. A. JIEOHTbEB, B. M. JIYKbSAHOBHY u FE vu. MWip..! AH 


JIEKTPOHHOMHKPOCKONMYECKOE HCC 1EXOBAHHE CTPOEHHA 
HWAPOBHAHOrO TPA®HTA B UYPYHE 


(IT pedcmaeaeno axademuxom M. M. 4y6ununoim 80 VII 1956) 


| Bpeyenve B UyryH HEKOTOpbIX 9JIeEMeHTOB (x "a°T"ocTH Mg, Ce, Ca) B Kosmmye- 
3@ HECKOJIBKUX COTHIX JOJIeH MpOWeHTAa BbISbIBAeT KPHCTaJWIM3allMIO BKIOUe- 
Wrpaputa He B OOBIYHOM MiacTuHUaTOH Pope, a B BUJe WapOBUAHbIX OOpa- 
3aHH — C(epOJIMTOB C pa3sHYHOM CTEMeHbIO OKPYFJICHHOCTH. ITO NOSBOMAeT 
’—3 pa3a NOBBICHTb TipefeJIbl MPOYHOCTH VyryHa H MpHaTb eMy WaCTHYHOCTh 
M COXpaHeHHH pxAa TeEXHOJIOTHYeECKHX JOCTOHHCTB H JKOHOMHYHOCTH MeETOOB 
) HomyyenHa. Hospi BLICOKOMpOUHbI YyryH BO MHOPHX CJIy4aHA xX MOJHOLeHHO 
MeHAeT CTaJIb, KOBKHM UyryH H WBeTHBIC CMWaBbl, TAK YTO NpoOemMa JasbHei- 
TO yJIyYYWIeHHA CBOMCTB HW TeXHOJOrHH Takoro uyryHa MpHoOpetaerT Gosmbu0e 
POMHOXO3AHCTBeHHOe 3HaudeHHe. 

B cBa3H C 3THM 3a ocylequee BpeMA OosIbUIOe UHCIO paboT ObINO NOCBALIEHO 
Cle JOBaHHI0 WapOBUAHOrO rpaduTa, u Ob BLICKa3aH PA rHnoTes O ero CTpoe- 
u (7). Oqnako BCeACTBHe OrpaHHYeHHOCTH 9KCHePpHMeHTaJIbHOrO MaTepHa- 

3TOT BOMpOC He paspellieH OKOHYATEIbHO. B 30eKTPOHHOMMKPOCKOMMYeCKHX 
Gorax (7,4,°) aBTOpbl OrpaHHUHBauCb UCCeOBAaHveM OODIYHbIX MeTAaJ- 
rpacuyeckHX MWIHpOB, HO, TAK KaK MOBEPXHOCTb BKJOUeHHH rpaputa Heus3- 
KHO CHJIbHO JecsbOpMHpOBawacb B Mpoecce ero IpHroToBJIeHHA, TakHe padoTbl 

MOPJIM JlaTb JOCTATOUHBIX CBeECHHH JIA NOHHMAHHA CTpoeHHsA rpadura. 

VMcxmouenHem saBsaeTca pa6ota (°), B KOTOPOH MpH NOMOMH KaTOAHOrO 
ABJICHUA IWWIHCPOB ObIJIM NOJyUeHbI WeHHbIe CBeeCHHA O CTpyKType rpacputa. 

Mb TpoBesH 3JIeKTPOHHOMMKpOcKoMMyecKoe HCCIeqOBaHHe HesectbopMupo- 
HHOM MOBePXHOCTH rpadHTOBbIX BKJIIOUCHHH MeTOJOM pelWIHK, a TaKxKe UX 
YTpeHHeli CTPpyKTYpbl NpH MOMOMM XHMHYeCKOLO PacienJIeHHA UM CPoTOrpacpu- 
BaHHA MposyKToB pacnagza. Jina uccieqoBaHuA IIpHMeHAJICA WapoBu HHI 
A(PUT, BbIeJICHHbIM H3 UyryHa, Cosep2xammero Mg, nyTeM 3JIeKTPOJIMTHYeCKOrO 
eTBopenua (puc. 1). IuekTpomuToM cayxHaA 20%- pacrsop HCI, cua ToKa 
TaBdasa 5 a. BoijeneHHbIl rpasHT MpOMbIBaJICA WeJIOUHbIM PaCTBOPOM, BO- 
HM UH BbICYIUIHBAJICA. ‘ 

Tlonyyenve pelmuk C NOBepXHOCTH BbIJeJeHHbIX WapooOpasHbIxX YacTHY, 
ameTpom okoslo 100 w npeycTaBiano Cobo TpyAHy!o MeToAnyeckyto 3afayy. 
yee PAa MOMbITOK MbIl OCTAHOBHJIMCb Ha Cwlegyroulem cnocobe. Ha moBepx- 
CTbh CTCKIAHHOM MwaCTHHKM HaHOCHsIca TOHKHH cnolt 0,1%-ro pacTBopa kouI- 
ua u, crycta 1—2 muH., Hacbimaicd nopomKooOpasunili rpaputT. Y36nIToK 
> CTPAXMBAJICH, TAK YTO KOJVJOMMERAA MICHKa OKa3bIBaJlaCb MOKPbITOH CJIOeM 
omHo sepHo. YceuoBuad mo_Oupanu Tak (HaOm1oqeHHeM B CTepeOMUKpOCKON), 
o6nI 1/,—1/, rmo6ym mo BbICOTe CMayHBaslacb pacTBopom. Uepes cyTKH, m0 
OHYAHHM 3aTBepAeBaHUA MWICHKU, OObEKT 3aIMBaJICA pacnwaBseHHOH cepon. 
pa xopomio cMayuuBaeT rpaduT, HO He CMaYMBaeT IIeHKy, H NOSTOMY Mocwe 
TRePCBAaHUA CO CepbI BMeCTe C NPHAHMWHMH K HeMy ro0OysaMH JerKO OT- 
WAICA OT MMAacTHHKH. Ha nocneqHel ocTaBanacb KOJOAMeBaA IVJIeHKa, CO- 
AHUBIIAA OTHeYaTKH rpacuToBpix 3sepeH. Ilyrem TepmuyecKoro pacliblWieHuA 
BaKyYyMe Ha Hee HaHOCHJaCb OKOHYATebHaA KBaplleBad penuKa (7), KoTopas 
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yKpenialacb HaHeCeHHeM CJIOA 2KeMaTHHI TOMMMHOK 0,1—0,2 MM. SaTem HH 
HUM KOJWIOMMeBbIM COM pacTBOpAJICA B AalleTOHe, OTJCNHBUIAACH KBapweB 
pellIuKa C XKeJJaTHHOBbIM CJIOCM IIPOMbIBasaCb M NOMeLaiaCb Ha NOBEpXHOCH 
BOJ[bI KeMaTHHOH BHHS. Tlocme pacTBOpeHuA AKeMaTHHbI KBAPUCBaA TIeHKa TPO) 
MBIBAIaCb BOO HU BbWAaBMBaacb Ha CeTOUKYy-OObeKTOMepKaTedb. Cpasy Xp 
Ha WICHKY HaHOcusacb Kalua cuupta, a 3aTeM appa, NPHYeM M3ObITOK KAKO 
CTH OTCACbIBaJICA (PUbTPOBaIbHOH SymMaroH. YKpemsenwe KBapleBol permit 
2KelaTHHOM HW 3aMeHy BOJ[bI Ha KU]KOCTb C MCHbIIMM MOBEp XHOCTHBIM HaTAKeHHE 
IIpH BbICYIUMBaHHH PeNJIMKH HEOOXOAUMO IPOBOAMTb BO H30eKAHHe ee PaspEIB 
PororpaupoBanve MpoBOAHOCh Ha 9JIEKTPOHHOM MukKpocKone YOM-1 
pu yBemuyenuu 8200. i 
PaccmaTpuBannue crepeodoTorpapuli KBapUeBBIX pelliuK (puc. 2) yOexqaen} 
YTO MOBepXHOCTb rpadutTa umeeT rpyObilt perbed) — OHa NpescTaBasnetca OyPy 
PUCTOL, MOKPbITOM OKPYIVJIbIMH BbICTYMaMH C pasMepaMH OT OAHOFO JO HECKOJ 
KHX MMKDPOH. 
Ja u3y¥eHHA BHYTpeHHeH CTpyKTypbl rTpapuT BHayase pacTupasicA B ar 
TOBOH CTYNKe, H MpOMyKTbI ApOOMeHHA H3yVaJIHCb B 9JEKTPOHHOM MHKPOCKON 
Tipu stom HaOmofamacb KapTHHa, THNHYHAaA JA OOBUHOrO rpadpuTa — TOHKI 
NOMyUpospayHble WiacTHHKH, OOpasoBaBliueca OularoqapA pasyemeHH1oO 
CTaIJIOB MO MJIOCKOCTAM CnaHHOCTH. OTH JaHHbIe HAXOJATCA B COrmacHH C P 
3YJIbTaTaMH PCHTTeHOrpasuyecKUuX HCCeOBAHHU, COraCHO KOTOPBIM WapoOBH 
HbIM TpacduT COsep2xXUT XOpOWoO OOpasoBaHHble KPHCTaJVIBI. 
HanOoubmui HHTepec NpecTaBlAIa NONbITKAa BLIABHTb Pa3MepbI ITHX KP 
CTaJIJIOB, AIX YEO HX HEOOXOAMMO ObIIO BbIAeCIHTb, IO BOSMOKHOCTH Kaw] 
OTJ€NbHO, U3 IWapooOpasHoro 3epHa. OnucaHHoe BbIlle MexaHHyeckoe poo 
Hve He pellasio 3afauH, Tak KaK IIpH 3TOM HeH36eKHbI HEKOHTPOJIHPyemMBle J 
(popMalluu KpuHctasnoB. Ilostomy Mbl NPHMeHHJIH SHEprHyHoe OKHCeHHe Pp 
(puTa B 2®HAKOK cpefe, B pe3ybTaTe KOTOPOTO aTOMbI KHCNOpOa MpOHUKaWw 
B M@XKILWIOCKOCTHBI€ MpOCTpaHCTBa pellieTKH rpacdbuTa H XHMHMYECKH CBASHIBAIOT 
C aTOMaMH yrvlepoya c OOpa3s0BaHHeM oKHcH rpadurTa (°). IIpH nocnexyroneM 
HarpeBpaHHu Oo 180—200° npoucxoquT B3pbIBOOOpasHoe BbIeeHHe OKHCH 
JWBYOKHCH yrslepoqa, MpHBOAAUee K PaCcIeNeHHio KPHCTasNa BAOIb OCH 
Ha auKH H3 CpaBHHTeJIbHO HeOONbWIOrO YMCA 6a3HCcHbIxX mocKocTel. IIpH 
HaOsHOJeCHHH B 9JIEKTPOHHOM MHKPOCKONe MpOAyKT pacivenweHua OObIMHO! 
rpa*utTa HalMOMHHaeT JHCTbI H3MATOH Oymarn (9). 
OxucyleHve rpaputa UpousBO_HIOCh CreqyroulimM OOpa30m. Tpadur (0,1 my 
B (apopoBpoH yalliKe 3a/IMBaJICH CMeCbIO KOHIGHTPHPOBaHHbIX KHCIO 
3 ma H.SO,+ 1 ma HNO . 3atTem npu nomemmBanuu B Teyenue 15—20 mun 
qoOaBiaca | Fr TOHKO H3MebYeHHOrO H THaTebHO BbICyuIeHHOrO KCIOs, 
CMeCb BbIJepKuBaacb 2!/, — 3 uaca. [paduT oTMpiBasica BOOM Jo OTpE 
WaTesbHOH peakiuu Ha Cl’ u BHICyuIMBasIcA B 9KCHKaTope Hay P.O;. pu Hat 
rpepanun Jo 180—200° nponcxogquno pa3spyuleHue rpacduta c o6pasoBaHiem 
BHEWHE CaxKeNOAOOHOrO MpOfykTa, KOTOPHIi B ONTHYeCKOM MMKpocKone mpely 
CTABIAJICA COCTOAILMM U3 Y]JIMHCHHBIX YepBeOOpasHbIxX IaCTHIL C MOMepedHHKO 
B H€CKOJIbKO MUKPOH. | 
IIpenapaT HaHocnsica Ha CeTKY OOBEKTOJepxKAaTeIA U UZyUAIICA B SeKTPOH 
HOM MHKpockone. OqHa 43 THNMYHIX PoTorpaduli upuBeyena Ha puc. 3. Specs 
BHJHa YaCTb YepBeoOpasHol yYaCTUUbI, NpescTaBAAoMel coOoH, oveBHAHO, He 
OYCHb CHJIbHO paspyuleHHbI KpuCcTas TpadbuTa — MecTaMH 3aMeTHBI TeMHBIe 
MOJOCbI (yKa3aHbl CTpesKaMH), KOTOPbIe MOrYT ObITh TOKO CpaBHHTeAbHO TOM 
CTbIMH MadKaMu HepaciilenJIeHHbIX OaSHCHbIX MIOCKOCTeH rpaduTOBOH peuleTE 
Boulee BbICOKad CTeleHb pacileneHuA KPuCTasma rpauTa noKasaHa Ha puc. 4. 
CormacHoO JIMTepaTypHbIM JaHHbIM, IIpH 93TOM, KaK MpaBuulo, He Mpowe 
XOJMT Ppa3spbIBa CaMHX Oa3HCHbIX MIOCKOCTeli, TaK uTO NOMepeyHHK Habsmofae 
MbIX Ha (PoTorpapuAx OOpa3s0Bannii (pa3MepoM B HeCKOJIbKO MHKPOH) JOJDKeE 
COOTBETCTBOBATb IWMPHHE HCXOJHBIX KPUCTaIOB rpadbuta (pasmMepam B HampaB 
J@HHM OceH a uv b). Takum o6pa30mM, Ha6sioqaemaa Ha (potorpapun KapTHHa 
QOJDKHA ObITh aHAOrHUNa TOM, KOTOpan OyyeT HaOMOaTLCA pH pasyupanHl 
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Puce. 1. Waposuanpie BK0UeHHA Ppauta, BbIeeHHbIe H3 
uUyryHa QIEKTPOJIHNTHYeCKHM pacTBOpeHHem. Onruueckuit 
MHKpockon. 110 X 


Pi. 


Puc. 2. Crepeockonuueckaa oTorpapua KBapleBOl PelIHKH C MOBePXHOCTH WapOBHA- 
Horo rpaduta. 8200 xX 


Puce. 3 Puce. 4 


Puc. 3. IIpomyKkT xuMuueckoro paciilenseHHA WapoBHAHOrO rpaputa. 8200 X 
uc. 4. MpofykT XHMHueCKOrO pacileneHHA LWapoBUAHOrO rpaputa. Bowee BbicoKan cTe- 
TleHb pactiemeHHa, ¥emM Ha puc. 3. 8200 X 
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KM C1a00 CKJIeeHHbIX OYMAXKHBIX JIMCTOB, KOPa ycuuIMe Tpuviaraetes B Ha- 
JICHHH, NePpNeHUKYJAPHOM K MIOCKOCTH ucTOB. Kaxkymjasca BOJOKHH- 
fb CTPYKTYPbI, HaOsmofaemMan Ha puc. 4, cKOpee Bcero OObaACHAeTCA o6pa- 
HHe€M CKaOK Ha JePOpMHPyeMbIX IPH pacienseHHH OasyCHbIX MOCKO- 
Kpuctanics. IIpu dororpapupoBanuu B NpOXo_AueM NyuKe s1eKTpoHOB 
WHe CKaOK, MOAOOHbIX CKaKaM Ha H3MATOM NanMpocnoilt Oymare, 6yyerT 
ABATb BIIeYaTJICHHE BOJIOKHHCTOH CTPyKTypbI. 
)OpauaeT Ha CeOA BHHMaHHe TOT (akT, 4TO yAIMHEHHDIe OOpasoBaHHsa Ha 
3 u 4 B HOMepedHuKe (HECKOMbKO MUKPOH) COOTBETCTBYIOT OKPYTJIbIM BBICTY- 
‘HaOJo{aeMbIM Ha CTepeodotorpadun (cM. prc. 2) MoxkHo npeqnonoxKuTD, 
STH BBICTYMbI ABJIAIOTCA KPHCTaamMu rpaduta, BbIXOAAWIHMH Ha ToBepx- 
b CcbeposuTa, a MoMepeyHble pasMepb! BbICTYNOB OTBEYAIOT pasMepaM KpH- 
JIOB B HalipaBseHUH OceH au OD. Oro npesnonoxKeHHe CormacyeTcsn Cc mpeycraB- 
IAMH O pajlMaJIbHOH HallpaBJIeHHOCTH pocTa KpHCTaIOB rpaduta B cdepo- 
+ H C JaHHBIMH O pasMepaX STHX KPHCTAJOB, H30KCHHbIMH B (°), 
JKOHYATEIDHBIC BHIBObI O CTPOCHHH IapooOpasHoro rpacuta He MOryT ObITb 
aHbl Ha OCHOBAHHH TOJIbKO 3JIEKTPOHHOMHKPOCKOMMYeCKHX (oTorpadpul — 
b HeOOXOJMMO IIPHMeHeHHe pa3JIHYHbIX MeTOJOB HCCeqOBaHHA. OguaKo 
KEHHbIC BILE JaHHbIe, 10 HallieMy MHEHH10, OTKPbIBalOT HOBbIe BO3MO2K- 
W pelleHHA yKasaHHol mpoOsempl. [IpHMenaa pa3smHuHOe TO HHTEHCHBHOCTH 
JIEHHE TpapuTa MOXKHO OCYLIeECTBHTb MOceAOBAaTeMbHOe paculeneHue ero 
OUeCHHH H, HaOMI0{aA 3a STHM MpOWeCcoM Mp NOMOMLH ONTHYECKOLO H 3JIeKT- 
1OrO MHKPOCKONOB, MOJYYHTb Sosiee ruryOokHe CBeqeHHA OO HX CTpyKType. 
JTOT METOJ, MOXKET ObITh TAKE IIPHMeHEH JIA WCCeEJOBAHHA CTPyKTYPbt 
‘AX TIOJIMKPHCTaJJIMYeCKHX Tpa(HTOBbIX Ted. 
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PHBHYECKAA XHM. 


A. HW. CAPAXOB 
AJCOPBLLUS NAPOB HA MOBEPXHOCTH 30JIOTA 


(ITpedcmaérexo akademuKom M. M. Ay6uxunoim 23 VII 1956) 


B cBa3H C BeECbMa HHTePeCHbIMH pe3yJIbTAaTaMH, MOJYYeHHbIMH MpH UCC 
WOBaHHu ajcop6uunM Napow Ha NoBepxHoctTu pTyTH (*,”), Hamu Oplia Clem 
MOMbITKA HCCeEAOBATb aCcopOUHio NapOB BOAbI Ha NOBEPXHOCTH MeTaJ Ja, Hal 
Mep 30m0Ta. VcxoqubiM MaTepHasIOM MOCIyKUMa 30I0TAA MacCTHHKa CO | 
neHbio wHCTOTHI 99,99%, IpoKaTaHHas HaMH Ha CTaJIbHBIX BasIbUax AO TOM 
7,8 wu. OrgeubHble JMCTKH ITOH (POT Obi CKPeNJIEHbI 3OOTOH MpOBO.IO} 
B Bue KHwKKH. Maco, NonaBulee Ha (Ory BO BPeEMA TpOKaTKH, Ob1s0 J 
JIeHO 9KCTpakuHeH OeH30N0M B almapate Coxcsera. Ilocne sToro o6pa 
oOpa6aThiBasiCA COMAHOM MH a30THOM KMCOTAMM JIA yaJleHHA BOSMOXHBIX 
TPASHEHHM CTAJIbIO BaJIbILOB. 

[lua u3smMepeHusa H30TepM aCOpOUHH OblwIH HCNOb3OBaHbI aCOopOmHoHi 
Becbl Bepuura u Cepmuuckoro (*), 4yBCTBHTeJIbHOCTb KOTOPbIX JIA HaCTORIl 
HccIeqOBaHUH Opiwia MoBpuueHa Jo 5,2 - 10-8 r npn narpyske | r. HeoOxoqumo 
STOrO Oblwla BbIsBaHa TeM, YTO H38FrOTOBJIeHHaA HaMu Goulbra upH Bece 1,0 
Mesa TeOMeTpHYeCKy1O MoBepxHocTp Bcero 143 cm?. IloppnueHve 4yBCTBUTE 
HOCTH Opla JOCTHTHYTO WyUMIeH OaslaHCHPOBKOM KOPOMBICJIa, UTO, ECTECTBEH 
IIPHBeJIO K Cy2KeHHIO JONYCTHMOrO [Mala3o0Ha B3BELIMBaHHA JO | mr. 

Tloqpepraacb H3MeHeCHHIO H MaHOMeTpHyeCKanH YaCTb YCTaHOBKH, Tak K 
IIpH HCcMesqOBaHHH ajcopOWMH NapoB BOAbI CTaJIO HEBOSMOXKHO BbIMOParKHE 
nlapbt ptyTtu. Ilostomy pryTHble MaHOMeTpbI ObIIH S3aMeCHeHbI AIA MaJIbIX J 
eHuit (ot 10° go 0,1 mm pt. cr.) Manomerpom Tuma [Iupann, a qa cpequux 
seHu (oT 0,01 qo 30 mM pT. ct. H BpIe) — MemMOpaHHbIM MaHometpom. Ma 
metp [Inpanv BbInoHeH 43 TaTHHOBOH MpOBOJIOKH JuamMeTpomM 30 p u aM 
10 cM, HaTAHYTOHM B CTeCKIAHHOH TpyOKe C BHYTPCHHHM JMaMeTpoM 4 MM. 
CleqHAA OKpy2KeHa OydepHOl BOAAHOM OOOMOUKOH, Yepes KOTOPyr1o MpoONyL 
CTCKJIAHHbIN 3MCeBHK C WApkysupyloumel BOOM oT Tepmoctata Tuna TC 
Temnepatypa HHTH nosjepxuBaeTca moctosHHoH (100°) myTem u3meHer 
TOKa, MMTaiouero MocT YUTCOHA, OMHHM M3 TIeY KOTOPOFO. ABACTCA HUT. | 
MOCTa, HeEOOXOAMMBIM Id NOLepxXaHHA NOCTOAHHOH TemMepatTypbl, a cae 
BaTeJIbHO, HM MOCTOAHHOPO CONPOTHBJCHHA HUTH, ABJIAIOULeroca (yHKuMeH J 
JIGHHA, H3MepsAJICH C NOMOLbIO nNoTeHuHOMetTpa ITH-4. MemOpaHHbiit MaHoMe 
H3POTOBJIEH M3 CTeKJIa C MEMOpaHOl AHameTpoM 30 MM; JectbopMallua ee H3Mep. 
JaCb C MOMOLLbIO MCXaHHYecKOH CHCTeMbI C 3apKaJIOM HM aBTOKOJIJIMMalMOnHe 
TpyOnl. O6a MaHoMeTpa Obl NMOMeIIeHbI B BOSAYIIHbIi TepMOCTaT BeECOB. 

Tleppnie 2xe OMbITHI C 3THM acop6eHTOM NOKasaJM, YTO SJIEKTpOCTaTHYeCK 
3apAbl, HAKANIMBAaIOWIMeCA Ha MeTAJWIMYeECKUX 9KPaHax BeCOB HM BUCAMeH 
KBapleBOH NofBecke 3010TOK Pobre, HE CHUMAIOTCA B HY2KHOH CTeneHH Hapy 
HbIM 9JIEKTPOCTaTHYCCKHM 9KPaHOM, KOTOPbIt MPHMeCHAJICA B MepBbIX padorT 
(paHbiue SKpaHoM CAyKHa 3a3eMJICHHad aJIOMHMHHeBaK (obra, KOTOpO! OF 
cHapyxkH OOepHyTa O6o0uKa BecoB). BBeqenue paMoakTHMBHbIX mpemapa’ 
B OOONOUKY BeCOB He TOJIbKO He yMeHDbIIMIO 3IeEKTpocTraTH¥ecKHe «nomex 
HO BbISBaIO ele OOJbIIYIO SICKTPU3alH10, MPOABMBUIYIOCA B BUe OTIeMbH 
MCKP ICKTPHYCCKAX paspsAAOB BHYTPH OOONOUKH. B cBa3u C 9THM BHYTPeHHK 
MOMOCTh OOOOYKH BECOB B palione ajcopOenTa u BCe JeTaMM COOcTBEHHO Bee 
MIPHIWWOCb NMOKPbITb CJIOCEM 3010TA, KOHJCHCHPOBaHHOrO B BakyyMe, H 3asek 
JMTb. TObKO MOCe STOO BeCbI CTA AaBaTb YCTOMIMBbIe BOCIPOH3BOAMME 
nokasaHua. 
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Tia yqaewua Bewjects, KOTOpble 30s0TO NorAoTHAO 43 BO3JlyXa H B MIpo- 
2€ OOpaoorku, uccle_yeMbIit OOpasen, noxBepranca MpOrpeBaHuto B BaKyyMe 
3eCaX MIPH Temnepatype 420—450°. Tlorepsa 
a HaOJosanacb B Teyenue 4—5 cytoK, 3atem M/2 
MpOTH2KeCHHH Ceqyiomux 2—3 cyTOK Bec He 
CHAVICH. 
Ilonyyennaa Hamu u30Tepma aycopounH 
OB BOJbI mpH 18° npuBeyqeHa Ha puce. |. 
1 aJCOPOMMOHHEIX OMbITaX Mp OTHOCHTeNb- 
< WaBeHHAx oT 0 yo 0,8 P/P, Ha6moanoch 
Tpoe, IpaKTHYeCKH MIrHOBeHHOe TpoTeKaHHe 
mecca (KpuBas /) H 3aTeM MeyueHHoe (20— 
1ac.) ipupamlenue Beca aycop6euTa Jo ycra- 
JI@HHA paBHoBecusaA (KpHBan 2). Ha rpaduxKe 
€CeHbI Pe3yJIbTaTbI TpeX He3aBHCHMbIX Ce- 
[ H3MepeHHi. [Ipn ecop6uMoHHDIx ompiTax 
OTHOCHTEJIBHBIX JaBIeHHH 0,8 H MeHbILHX 
OpOWMOHHbIe TOUKH MOxKaTCA Ha KpuBy1o 2. 
“BHAHO H3 rpapuka, KpHBan 2 He MpoXxo,UT 
©3 Hayao KOOPAHHAT, T. e€. AHTeMbHOL (JO 
TOK) OTKAUKOH 300Ta pH 18° He yyaetca 
IMTb MOrlOUeHHOe HM BerecTBo. Ilocmeqyto- 
 aJCOPOUHOHHBIe H ecopOUMNOHHbIe TOUKH 
)MYHBO JIO*KATCA Ha KpHBy!1o 2. Takum 06- 
IM, MO?KHO 3aKJIIOUHTb, 4TO ObiIcTpaa nepBo- Puc. 1. M3orepma cop6unu mapos 
AIbHad (asvyeckad ajlcopOuuA napoB Bo- ere pore tea De 
Ha MOBePpXHOCTH 30/0Ta compoBoxKaeTcA ee a Septet pate P 
M¥eCKOH ajcopOuneli. EcrecrpeHHo, KpuByt1o 
JIb3A PaCCMATPHBaTb KaK KpuBYyIO (usHuec- 
PaBHOBeCHOH afcopOuuH, Tak KaK, HECMOTps Ha ObiIcTpoe NpoBeyenne onpira 
NOCJI€AOBATeJIbHbIX BITyCKaX MapOB BOJbI, KPOMe paBHOBeCHOM (pusHyecKoH 
POUHH YaCTHYHO MpPOMCXOAUT MH XMMHYeCKOe Mormonjenue. KuneTuyeckaa 
Bad 9TOLO Mpouecca ipuBeyena Ha puc. 2. K comaJIeHH to MOMbITKA BLIYHCIeEHHA 
M/e 9HEprH aKTHBaWMH W3 KMHETHYCCKMX KpH- 
BbIX He yBeHUaacb yCMeXOM H3-3a Toro, 4TO 
pH TakoH Maoh MOBepXHOCTH ancopOenta 
TOUHOCTh H3MepeHHH vid TAKHX BHIMHCIeHHH 
oKa3aslacb HeocTaTouHoH. 
THonnoe yJaseHve MOrionjeHHbix BellecTB 
| IIPOHCXOAMT B BaKYYMe IPH AHTebHOM BBI- 
ae Zi HOM ep KHBaHMM 3010Ta TIpH Temnepatype 420— 
2. Kunetuxa norsomenua ma- 450° (30—40 yacos). Topropupie uccaego- 
BOMbl 300TOM mpH 18°. OrHo- BaHHMA Mocse yaJieHHA MOPJIOWeHHbIX Be- 
Bae onneube ~0,4- 21, IMCCTB MOJIHOCTbIO BOCIIPOH3BOAMJIH OMMCaH- 
HylO KapTHHy. 
Ja Toro uro6pr yOequTECA, TO MOyYeHHaH HAMM HeOOpaTMMOCTh He CBHA- 
1 C MOPIOMLEHHeEM 30JIOTOM MapoB pTyTH, BaKYyMHOH CMa3KH HJIH KaKHX- 
) JIPYTHX sarpxASHeHHI, CyYaHHO MpOHHKaIouM4X B yCTaHOBKY, OblI Mpo- 
H KOHTpOJIbHbIi onbiIT c a3zoToM. Ilocne nosHoro yAaleHHA HarpeBa- 
f TlOPJIOWCHHbIX BeLCCTB B BeCbI Obl BIYLIeH CyXOH a30T (AO AaBeHHA 
(pt. cr.). [Ip stom B TeveHue 15 cyToK HHKaKOro MpHpallleHusa Beca 
Ta He HaOsOfaJOCb. 
JATeM a30T Obl 3AMCHEH KHCMOpOJoM (Tipu AaBsleHHH 4 MM pT. CT.); IIpH TOM 
TO BTeYeHHe CYTOK HE3HAYHTeIbHO MpHOaBusio B Bece (He Oosee 0,01 uM/r). 
ee KUCOPON Obl OTKAIAH G63 NporpeBaHHA (Mp 9TOM Bec OOpasila_He H3Me- 
‘| HB BECbI ObIIH BIYLULeHbI Mapbl BOAbI (fo MaBsIeHHA 4 MM pT. ct.). Tlomyuen- 
TOuKa cpasy Jieria MocpesHHe Mex Ay KpHBbiMH Ju 2, a depes 2 yaca TOUKH 
THJIMCb Ha KpHBylo 2, H B TeveHHe CyTOK Ja/bHeHWero 3aMeTHOTO an 
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Hua Beca He Npoucxoguso. AAcopOuHOHHbIe HU AeCOpOWMOHHbI€ TOYKH MOC 
3TOFO YCTOHYMBO MOXKMNCb Ha KpHBylo 2. TakKHM OOpa30M MOXHO CiesaTb 
BOA: Napbl BOMbl XHMMYECKH aCOpOUPYIOTCA 30JIOTOM, BEPpOATHO C OOpasOBaHHt 
NOBePXHOCTHBIX OKHCIOB MIM ruqpookucei. IIpeqBapuTenbHast XMMMYCCKE 
aycopOlHA KHCMOpofa yCKOpseT S9TOT MpoLecc. 
Jina KonMUeCTBEHHBIX pacueTOB Hac MHTepecoBasla (akTHYeCKaA NOBEp 
HOCTb Hccsesyemoro oOpasua. C sTOH wesbio Opiia CfeaHa NOMbITKa H3Mep 
U30TepMbI acopOuuH NapoB asoTa MpH ero TeME 
Code paType KHneHHA. OfHaKO CJIMWIKOM MaJIble BeMUHH 


Gi aJCOpOIHH 3aTeHAJIHCb KOHBCKUMOHHBIMK MNOTOKAa 
BHYTPH BeCOB, TaK KaK HX MOJIHOCTbIO YCTPaHHTb | 
yaanocb. Tlostomy Ai BHIMHCeHHA YeJIbHOU MOBep 

905 HOCTH Oblula H3MepeHa U30TepMa aycopOuHH Map 

ve (ff 6eH30a (puc. 3). DTa u30TepMa XOPOLIO OMHCHIBAae 
PANS er eee 
f 025 Qo 


Ca ypaBHeHnem Bpyuayapa, Ommetau Tesiepa B Mp 
qenax 0,02—0,35 P/P,;. IIpumenus sto ypaBHeHHe 
IIPHHAB MloWaqky, 3aHHMaeMYIO MOJIeKYyJIOH OeH30. 
B CIIJIOIIHOM . MOHOMOJICKYJIAPHOM aycopOHMpoBaHHt 
cnoe, 3a 45 A? (cpeqHee 3HayeHHe, M0 JaHHbIM A. } 
Puc. 3. Ancop6unx napos Kucenesa, qua agcopOunu Oensona na came (*), 
Geu301a Ha noBepxHocTu TIOJIYYMJIM YeJIbHY!0 NOBepXHOCcTb 30u0Ta s = 18001 
sonora mp 18° TakuM OOpa30m KOaPPUUHEHT WepOXOBaTOCTH COCTé 
- giant OKONIO 1,4. DTo xopoio cormacyeTcA C JaHHbl 

Baygpca (°), KOTOpbIli Halle JIA aJOMMHMeBOH PoObrH KOspPuLMeHT 
poxogatocTu 1,3. 
BpillyKJbiii XAPaKTep NepBUYIHOH H3OTepMb! aqcopO6unH (kpuBas J) cBueTeM 
CTBYeT O TOM, 4TO MbI HMeeM JesO C afcopOunel THNa 3IeEKTPOCTaTHYeCKOH TI 
JelCTBHeM CHJI 3epKaJIbHOro OTOOpaxeHuaA. AKTHBHOM B OTHOWIeHHH acopOlm 
ABJIACTCA BCH MOBEPXHOCTb ajcop6eHTa. 
Tlocue qecop6uuu mpu 18° Ha aqcopOenTe octaeTca (Heo6paTHMO yepxKa 
HOH) oKosIO 0,155 uM/r Bob. Ecau CuNTaTb, YTO 3TO KOJIMYECTBO BOJIbI MOKP! 
Bae€T IOBCPXHOCTb 30J10Ta MOHOMOJICKYJIAPHbIM CJIOeEM, TO, HOMb3yxAcb Ha 
eCHHOM HaMH yJebHOH NOBepXHOCTbIO, NOMYYIHM, YTO Kaka MOeKyJa BO 
3aHUMaeT Ha NOBeEPXHOCTH 30N0Ta MomayKy 17 A®. Ora BeM4HHAa CYICCTBE 
HO OTMMYaeTCA OT NPHHATOIO sHayenusA 14,8 A? uw or JanHprx TapKuuca u [my 
13,8 A? (°), OqHaKO OHA OYeHb XOPOIO coBNafaeT ¢ MMOMa_KOU, 3aHHMaeM 
KaKJ[bIM ATOMOM 30J10Ta Ha ero MOBepxHocTH (16,55 A”). CneqopaTeibHo, B Ip 
WeswaxX OWMOKM OMbITa, KaxKJOMY aTOMY 30J10Ta Ha e€fO MOBEPXHOCTH COOTBETC 
ByeT OHA MOJIEKYJa MpO4HO CBASAHHOM BOB, a MOWaqka, 3aHMMaeMas MOM 
KYJIOH BObI Ha MOBEPXHOCTH 300TAa, OMpPeseNAeTCA HE TOJIbKO pasMepaMu € 
MOH MOJI€KYJIbI BOJbI, HO MH NapaMeTpaMH KpHcTasIMYeCKOH pelleTKH. 
B nactosmee BpeMa HaMM BeAyTCH paOoTbl NO yTOUHENHIO 3THX JaHHBIX 
YBeIMYeCHHIO TOYHOCTH HCCIeqOBaHHA, TaK KaK MPM CyeCTByIOUIeM MeTO} 
TOWHOCTh H3MepeHHli He ABMIAeTCA WOCTATOUHOH. DTO BUAHO XOTA Obl U3 TOF 
4TO Bech addekT afcopOunn napow BosbI Ha HaleM OOpasue npu P/P, = Oe 
paBHbll 5,7-10°6 r, wsmepeH B yuIUeM Cyyae c TOUHOCTHIO 50%. 
B 3akouenve BbIpaxkalo rryOoKy10 OnarogapHocTs akay. M. M. JlyOunm 
u B. M. Jlykbsnopuyy 3a NocTOAHHOe BHHMaHHe H LeHHBIe coBeTh u H. H. Mog 


KBHTHHY 3a MOMOMWb, OKa3aHHyto IIpH BbIMOJIHeEHHUH HEKOTOPbIX JJIMTeCJIbHB 

H3MepeHHi. : . 

Mucrutyt dusnuecko xumun Tlocrynua0 

Akayemuu HayK CCCP 10 VII 1956 
UMTHPOBAHHAS JIMTEPATYPA 


1B... Bepaur) K: Aj HMotnesa, Hse. AH CCCP, OXH, 1955, Nel, 
Bepuur, K. A. Hofiinesa, Vss. AH CCCP, OXH, 1955, Ne 2, 2 
Bepuur, B.B. Cepnuuckuii, JIAH, 94, Ne 3, 497 (1954). 4A.TI. Ka 
Onn har es At Ge E: Bor X panto p ay TEAR 92. Ne oe sea (195: 
Ouers, Phyl. Mag., 44, 467 (1953). &C. B i 
A ts: ( ) Pyuayep, Agcop6uns rasop 4 Hi 


fe ‘ 
f 


a4 


x 
B 
pos, WI, 


Jlorsaynns AkawemMuu nayrx CCCP 
1957. Tom 112, Ne 3 


PHZ3HTECKAA XHMHA 


H. A. TOPOTMOB, Bb. B. BOJIKOHCKHH u B. H. CAXKOB 
é 


K BOTIPOCY O NOJIMMOP®H3ME JIBYXKAJIbILMEBOrO 
CHUJINKATA 


(I1pedcmasaexo axademukom II. A. Pe6undepom 21 VII 1956) : 


[pyxkasbuMesblii CHIMKaT ABIACTCS OJHUM H3 rilaBHeiimd xX MAHepasoB NopT- 
(emMeHTHOrO KsHHKepa. Ilostomy Bonpoc usyyeHHA mpouecca nonumoph- 
AipeppalleHui JByXKaJIblWeBOrO CHJIMKaTa Bcera NpHBseKal BHUYMaHHe 
ruX UCceOBaTeeH. ae 
Tonumopduble npespameHua JByXKaJbUMeBOrO CHAHKaTa UsyyaNch pa3- 
IbIMH MeTOJaMH: MeTporpapwteckuM, MpH KOTOPOM yCTaHaBJIMBaJINCb pas- 
il B MOAMUKAaUMAX MO ONTHYCCKHM KOHCTaHTaM, peHTrenorpadpuyeckum, 
AMHUCCKHM HJIH MCTOJIOM KPHBbIX HarpeBaHHA HW OXMaxKeHUA HU, HAKOHEL, 
HYCCKHM, HH Me€TOAOM MrHOBeHHOrO OXxaxKeHUA — «3aKkaNOK». 
I[ByXKaJIbUeBbiil CHIMKaT B CBOe BpeMA Opis ONpeseseH B Tpex MoyuduKa- 
X%, Puy. B qaibHeiiem pAfoM ucculefoBaTesei yka3biBaOcb Ha CytIeCTBO- 
Ze eine B’- uv «’- MoqucdHKAaUHA AByXKaJIbuMeBOrO CHIMKAaTAa. 
Spemur (1) cuntaeT, To Hapsayy c «-moguduKauuen CS, uzomopduoli c 
290, CyMlecTByeT TakxKe elle H «’-2CaO-SiOsg, H30MopPpHaa c pomOuyecKou 
mou B-K.SO, Hu ycToHunBad B mpeyeax MexKy BbICOKOTemMMepaTypHok 
pmo u 850°. ®. V1. Bacenuu (*?), Hcnomb3ya MeTOA KpMBbIX HarpeBaHuA 
XJla2KNeCHHA, YCTAHOBHJI CYylecTBOBaHHe (bopMbI C.S, KOTOpy1o OTHOCHT 
-C,S. Tlo3sxxe Tpomesiem u Monnepom (3) Takxxe OTMeYamOCb CyllecTBOBaHHe 
9. Saampdpesmpy (*) B cBoeH paOoTe TakxKe MOJTBeEpKaeT CyWecTBOBaHHe 
99. ; 
AnTepecuble JaHHbIe MpuBoZUNT Merturep (°). On cauTaet OOnjepacnpocTpaHen- 
MHeHHe, 4TO C.S B HOPTMaHAUEMeCHTHOM KJIMHKepe NpHCyTCTByeT HCKJIIOUH- 
HO B BUuye B-CoS un «-C.,S. Iloqo6naa TouKa 3peHuA Obla NOATBepxKeHa 
com (°) B 1952 r. B ero JoKmaye Ha Mex yHapoqHOM KOHTpecce NO XHMHH 
HTa B JloHyoHe. OfHaKO OH OTMeTHJI BO3MOKHOCTh MIPHCyTCTBHA H @’- 
ipukanuu. Meroq mojemupoBanusa, npeqioxwennpiit Tonbqumugrom (”) 
HOUAeTCA B HCHO/b3OBaHHH HU3KONMABKOH cuctembl NaF — BeF» B kaue- 
Moyenu cuctempl CaO — SiOg. Stu paGorTn! 6biiH NposomxKenb Tuo (%). 
YUCHHbIe HM pe3yJbTATHI B SHAYHTEILHOH Mepe COBMAasaioT C BbILeyKa3aH- 
A pe3syJbTaTaMH HeMOCpeCTBEHHBIX UCCuefoBaHH C,S; Tak, HamipHMep, 
12BeF,— Moglenu quid CoS — noaBaseTca B KayecTBe CTaOHJIbHOM Mo_udu- 
iM IIpH HaMBbICWIell TeMNepaType reKcaroHasbHad PelleTKa KPHCTaNOB, 
pas, TaK Ke Kak u %&-C2S umeeT crpyKTypy Tuna Na,SQ,. 
Ipu U3y4ueHHM NOMMMOpdPH3sMa JByXKaJbIlMeBOrO CHAHKaTa HAMM Obi TIpHu- 
H Me€TOA BbICOKOTeMMepaTyPHbIX MOHHM3aIlHOHHbIX PeHTTeHOrpaMM. Ha Bp 
TeMnepaTypHOH MOHH3AlMOHHOM peHTTeHOCTpyKTYPHOM ycTaHoBKe Ham 
OCb MpoceANTb Mpouecc NOMMMOPPHHIX MpeBpalleHHu ABYXKAabUMeBOTO 
Kata, yCTaHOBHTb TeMMepaTypHble TpaHHUb! THX NpPeBpalleHHH, BbIABHTb 
a’ -MOMMpHKauHH AByXKabUMeBOrO CHAMKaTa WH MOMYIHTh UX PeHTTeHO™ 
wueckue xapakTepucTuKu. B KayecTBe HcxoqHOro MaTepuasia Obwia B3ATA, 
aHee yCTaHOBMBIIelic# Klaccupukallun, y-Moqudpukalna ABYXKaJIbUMeBOrO 
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[Ipu? Harpese j-Moqupukanua C,S qo 760° MMeeT KpMCTasHYeCK 


pelleTKY, XapakTepHS3yIOUlyiocA TPeMA CHJIbH 


rr Ss 
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cf pea eM eo) 4, 
ris ‘ . ’ tala i iN at 
Ae ’ ‘ . LCP ost 1 j fi 
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Puc. 1. Wonusanvonnpie peHTreHorpaMMbl ATH 

NOJMMOpPHBIX MORMpHKALHH ABYXKaJIblMeBoro 

cumuKata. A—a-moguduxayna, 6 — a’-monudu- 
, 

Kanua, B— ~’/-mogudukanua, J — B-mogquduka- 
nua, J — y-mogudukanna 


PelWeTKH ABYXKaJIDIMEBOrO CHJIUKAaTAa, U B ITO 


pyeTca ocoOaa CTpykKTypa, KOTOPyi0 MbI OTHOCHM kK @’-MoquuKauHH IBY. 


KaJIbIMeBOTO CHUJINKAaTa. 


o’-Moqupukalua JByXKaJblweBoro cumMKaTa 
uMeeT | peHTreHorpaduyecky!lo XapakTepuHcTuky 
riaBHeniux WudpdppakUHOHHbIX MAaKCHMYMOB | co 


CieqyIOWwuMH 3HayeHHaMH d/n : 2,83 A; 2,3 


1,62 A, c CoOTBeTCTBeEHHDIMA HMHTCHCHBHOCTAMH 


I/1,: 100, 18 u 23. 
Ilpu nogquatuu Temmepatypp Bpuue 142 
weTKa «’-MO,upuKaluH JByXKablueBoro 


KaTa MepeXOAUT B M3BECTHY1IO BbICOKOTeMMepartyp- 


HYIO &-MOJMuKaLHM1O. 


Tipu oxnaxyqenuu Ha6soqarrcs Te xe nepexo- 
Abl MOMMMOpPHEIX MOANpUKauMi B OOpaTHOM MO-  4’974 22 | 2’ 034 


payKe. 


bIMH HdpdppakUMOHHbIMH MaKCH 
MaMH, KOTOpble HMeIOT 3Ha¥ueH 
Me XKIJIOCKOCTHbIX paccTosH 
din = 3,00 A; 2,73 A; iiae 
H COOTBETCTBCHHO HHTCHCHBHOC 
I/I, = 100, 534 41. [pu Tem 
parype 760° pemieTKa y-MOAM@uR 
IMM HauHHaeT H3MCHATHCA, H BE 
Teppase Temnepatyp oT 760° 
900° cuKcupyetca B-mMoqucpun 
WMA JBYXKaJIbUMeBOrO CHJIMKal 
pemleTKa KOTOPOHM, Kak MH3Bei 
HO, HMeeT, [Ba XApaKTePHbIX, CHI 
HBIX JMddppakUMOHHbIX MaKCHh 
ma: 2,77 u 2,73 A, HW COOTm 
CTBeHHO uHTeHcHBHocTD I/i; 
=100'u 92. 

SatTemM, mpH TemnepaType 90 
8-moqupuKalua JBYXKaJIbUMeBC 
CHmuKaTa MepexOAuT B MOANA 
Wu10, OOo3HayeHHy1o Hamu 8’. 9 
MOMUpuKalua CyINecTByeT JO 
nepatypb! 1230° wu umeeT culesy 
Ilyio PeHTreHorpaduyeckylo & 
pakTepucTHKy HawOojee sApK 
AupppakWHOHHbIX MaKCHMyM¢ 
din = 2,80 A; 2,75 A; ,2,2mm 
1,97 A; 1,608 A; 1,401 A, mig 
OTBETCTBEHHO HHTCHCHBHOC 
I/I, = 100, 74, 22, 22, 287mm 

IIpu noppilieHHu Temneparyf 
no 1230° mpt HaOmtoqaem ong 
nlepecTpoeHve KpHcTasMueck 
M HHTepBasle TemMMmepatyp PuKe 


TaOnmuDa 


0 A H 6’/-Mogzudu- «/-Mosnbp~ 
Kalua Kalua 


O° pe- 
CHH- 


C 
Aa 


Ls 


TemmepatypHas rpanuua mepexoga B’-moqudu- 1,608} 28 | 1,626] 2 
4 


‘Kauun B B-Moqudukanuio cyBuraetca B cTOpony ae on By 
CHMXKeHHA TemMMepatypbl Ao 650°, a Temmepatypa 4’ 
mepexofa B-Moqupukauuu B y-MoqucuKauHto cCABH- 


raetca fo 450°. 


_ Wcnomp30pannprit MeToy MOHM3aMOHHBIX peHTreHOrpaMM MosBomMV a 
CPeACTBCHHBIMH 3aMHCAMH MOHM3al\MOHHBIX PCHTTeEHOrpaMM MPH BbICOKHX Tk 
mepaTypax yCTaHoBUTb CyulecTBoBaHHe B’- wu a’-MoqMpuKaNMa AByXKasbIh 
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1195) 414 ; 


CHJIMKaTa HU MOMYYHTb UX peHTrenorpapuyeckne XapakTepucruKy 
m1): 

TaO. | npuBOAATCA YHCMeHHbIe 3HayeHHA WUdpppakUMOHHbIX MaKCHMYMOB 
HHTCHCHBHOCTeH H M@2KIVIOCKOCTHbIX pacCTOAHHH B KPHCTaM4ecKon pe- 
e B’- w «’-Moqubukalni AByXKasbIlMeBoro CHMKaTa. ’ 


Bcecow3Hblli HaydHO-HCCIeqOBaTeIbCKHA Tloctynuso 
MHCTHTYT «I HOpOWemMeHT» 28 VI 1956 


UMTHPOBAHHAHA JIATEPATYPA 


M. A. Bredig, J. Am. Chem. Soc., 63, Ne9 (1941f; J. Phys. Chem., 46, 801 
»); Am. Minerol., 28, 594 (1943); J. Phys. Chem., 49, 537 (1945); J. Am. Ceram. Soc., 
Ne 6 (1950). ?0.H.Baceuunu, DKIIX, 21, 10 (1948). * G. Tromel, H.Mél- 

Zement-Kalk-Gips, 5, Ne 8 (1952). 4H Saalfeld, Ber. d. Deutsch. Keram. 
Isch., 30, 185 (1953). 5A. Metzger, Zement-Kalk-Gips, 6, 269 (1953). 
‘W.Nurse, Proc. 3 Intern. Symp. on the Chem. of Cement, London, 1952, p. 56. 
M. Goldschmidt,  Skrift. Norske Videnskaps-Akad. Oslo, 1 Mat.-Natur- 
ie NGS ean 1 O27) ees Eo en 1) lOve Alamiere, a mealn nt,  ZSeaem anorg.. Chen, 
H. 3—5, 332 (1949). 
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Jloxaann Akagemunu nayKx CCCP 
1957. Tom 112, Ne 3 


O. B. WWMLIKHHA 


WJIOBBIE BOJbI THXOFO OKEAHA HW TPHJIEFAIOLWUAX MOPEM 
(ITpedcmaeaexno axademuxom A. II. Bunoepadoseim 20 VII 1956) 


BbIX BO), B JHTepaType HMeIOTCA BECbMa HEMHOPOUHCJICHHbIe CBeeCHHA, OTHE 
CAMLHeCH K CAMbBIM BEPXHUM CJIOAM OCAaKOB (*,”). / 

BeptukasIbHoe pacnpesesIeHHe H3BECTHO TOJIbKO JIA OTACbHbIX 3JIEMCHTO 
coylesoro cocTaBa, Tak Bpyesuyem (*,*) ucculeqoBaHbI B HJIOBLIX BOaX — XAO} 
W mesouHOl peseps, Kysamen6eprom (°)— xsiop, OmMepH u PutrenOeprom (°) 
xJIOp MH cywbcaTol *. 


cojlepxKaTca BOI MOpCKOrO THMAa, C HEKOTOPbIMM H3MCHEHHAMH KOHICHTpalliih 
OT/@JIbHbIX KOMMOHEHTOB (NOBbILIeHHe OTHOWeHHH K’/Cl’, Na/Cl’ u nonnxKenml 
Mg"/Cl’). B ocagkax, cpaBHHTembHO OoraTbIX OpraHHYeCKHM BeLIeCTBOL 
(II rum), KOHCTaTHPOBAaHbI BOHI, 10 COJep2KaHHIO OCHOBHEIX, OMPeeMAIOWUX TH} 
BOJ\bI KOMIIOHEHTOB, Pe3KO OTJIMYHbIe OT MOPCKOH. DTH MeTaMOpdU3HpOBaHHBh 
WJIOBbIe BOJbI, KAK ObIIO MOKa3aHo (’, 8), HMeIOT CXOACTBO C XJOPHAHO-eNOUH 
MH, OeccyJbtpaTHbIMH BOJaMH HedTAHBIX MecTOpoxAeHHH. B stoi cBaAst 
TIpecTaBJIAeT HHTepec BLINCHEHHe 3AKOHOMEPHOCTH paciipocTpaHeHua MeTaMmop 
(PH3HPOBaHHBIX HJIOBbIX BOA MO NOMLaqW [Ha OKeaHa H Moped. 

Kpome paHee H3y¥eHHbIX H OMMCaHHbIX HJIOBbIX BOR OblIH HCCeOBAaHE 
WJIOBbI€ BObl, MOUYYeHHEIe BO BPeCMA LHPpOKO MPOBOAMBUINXCA B CeBepol 


|| 


IMOHHOM CyfHe «BuTasp». Unoppie Boypl OblIM OTKATHI NOX WaBIeHveM U3 po 
Ocay\KOB, OTOOpaHHbIxX H3 KOJOHOK. M3 KaxKOW KOMOHKH — B 3aBHCHMOCTH O 
ee JJIMHbI — OTKATbI H MUCCJeMOBAaHbI HJIOBbIC BOJbI H3 HECKOJIbKHX CJOEB NO Bepy 
THKaIH. B mosyueHHbIxX Bofax Obl onpeyeneHbl! xop, Opom, me 
JOYHOK pesepB, CysmbipaT-HOH, HaTpHH, Kaul, KaNbuNi, Marnuii (aM! 
MOHHH). Metoxbl oTHMMAaHMA HM UCCeAOBaHHA OMHCaHbl Hamu pauee (°)| 
B ocaykax Obwio ompeyeneHo cogepxanHHe opraHuyecKoro yraepoya Me 
metoqy Kuona**. Ha puc. 1 npuBogqutca cxemaTwueckaad Kapta cTaki 
WH, Ha KOTOPbIX ObWIM B3ATbI KOJIOHKH OCaKOB, H3 KOTOPbIX TOJYYeCHEI H HC! 
CilefOBaHbI HOBbIe BoA. B raOm. 1 npHBeqenbl HavOonee xapaKTepHbIe MOKA! 
3aTeIM MCTAMOpPH3alMH HOBbIX BOA, A MMCHHO BEMYHHA WeMOUHOrO pesepBal 
cojlepxkaHve HOHa amMMOHHA uM OTHOUIeHHA SO; /Cl’, Ca"/Cl’ uw Cl’/Br’. 

B WNOBbIX BOAAX OCANKOB, CeMHBIX OpraHHyecKkuM BemlecTBom (I THN), 9TI 
HOKasaTe/IM OM3KH K TAKOBbIM MOPCKOM BOJbI, a HSMCHEHUA HX C rayOuHOL Me 
KONOHKE H€SHaYHTebHbI, B TO BPeMA, KAaK B BOMaX OCARKOB, OOOralleHHBIX OP 
raHHYeCKHM BeLIeECTBOM, IPOMCXOAMT 3HadHTeIbHOe MW CHCTeMaTHYeCKOe MOBbIE: 
He WeMOyHOrO pesepBa, YBeMYeHHe KOHUECHTPalluH HOHa aMMOHMA H OpoMal 
NOHWKeHHE COJepKAHUA CyMb(*PAaTOB WM KaJbUMA, YO MPHBOAMT K NOHWKeHHW 

* MbI He KacaeMca 3feCcb pa6or, MOCBANIeHHbIX pacipeeeHHIO B HJIOBBIX BOMAaX OHOrer: 
HbIX 9IeMeHTOB: P, Si u Tv. 2. 


** Vinoppie Bofbl OTAKATEI B aGopaTopHH cyqHa «BuTa3b» A. A. Hexganospm vw A. JI. Meg 
KHHOH. Onpenenenne OpraHH4ecKoro yriepola MPOMsBOAHNOCb B OTMeNe CpaBHUTeMbHON JH 
joraK Mucruryta reonormueckux wayk AH CCCP x uacruuno aptopom. | 
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ioumeHHit SO,/Cl’, Ca"/Cl’ u Cl’/Br’. C rayOunoii no KononKe cojlepKaHve 
PaHHYeCKOrO yrsiepoa, B COAX, OJH3KHX NO rpaHyJIOMeTpHyecKomy cocTaBy, 
K MpaBHJiO HECKOJIbKO MOHM«KaeTCA c rayOuHOH (19,1). Kak ormeuanocb 
JI. BespyKkospim (7°), B OxorcKoM Mope OTHOCHTebHOe OGorallleHve OcaKOB 
TaHHeCKHM BeIeCTBOM HaOmofaeTCA B HHKHEH YaCTH MaTepHKOBOTO cKIO- 
MW Ha MaTe€PHKOBOH OTMe/IH, a TaKXKe MpHypoveHO K OcayKaM KOTMOBHH 
MHPO u Jteproruua). B Tuxom oxeane o6oralenue OpraHvyeckuM BellecTBOM 
PaKTepHO JIA OCAAKOB OKPaHH, MO CpaBHeHHIO C LeHTpasbHOli wacTbp. 


Pue. 1 


IlomyyeHHble JaHHble MOKa3bIBaIOT, YTO pacmpocTpaHenHe MeTaMop*pHsHpo- 
AHHbIX HJIOBbIX BO C OTJIMUHbIM OT MOPCKOM BOJbI XHMHYCCKHM COCTABOM B O6- 
MX YepTax CoBMayaeT C pacnpocTpaHeHHeM OCaAKOB C NMOBbILUeCHHbIM COsep2xKa- 
weM OpraHHyeckoro BellecTBa. Tak, B OXOTCKOM Mope MeTaMOp*pH3HpoOBaHHble 
MOBbIe BOJbI HalieHbl B ocaqKax KoTMOoBHH TMHPO u Jleprruna (cr. 1771, 
780, 1907), B ocaqKaX MeJIKOBOQZHBIX y¥acTKOB MOpa, Ha ceBepe (cr. 1817, 
335) u ceBepo-3anaye (cr. 1869, 1870). B Bepwuropom mope — B ocay{kax 
sHOpexkHoH 1512 cranunu. Hanpotus, B 1xXHO, rmyOoKOBOAHOH u“acTH 
XOTCKOFO MOpA, B rpaHysOMeTpHYeCcKH Ooslee rpyOblx HW UMeIOUIMX CpaBHHTeJb- 
) MOHM2KeHHOe COsepxXaHHe Opranuyeckoro BewlecTBa OCaqKax HAaOMOMalorcA 
IoBble Bos! (cT. 1720, 1724), Mano oTmMyartonMecA OT MOPCKOM BOE. 

B TuxoM okeaHe HCCJIeqOBaHbI OCaKH, cosepxKalve HU3KHKM MpoOueHT 
yraHMueCKOrO BelllecTBa H caGomMeTamopdusupoBaHHble HOBbIe Bomb. Mc- 
HOURHHeM ABAsIoTcA ocayKu Kypuano-KamuatcKoli rmyOoKoBoqHok BiayHHbI 
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VismeHeHve NokagaTemeli MeTaMOpH3auHH HVJIOBbIX BOX B 3aBHCHMOCTH OT coke pany 
B OCagqKax opraHMyeckoro yruepoza | 


TlokasaTenH MeTaMOpH3auHH HJIOBbIX BOX (LaHHEIe | 


‘a. & Z ne 
yas ORDO €OBaHHOrO CJIOA) 
O os zo wid CaMOro HHXKHerO HCCIes, 
3 v ioe 
<4 x aa scv 
B a8 miosis enounot |komugecTBO 
ow Zn RSQ pte 
5 PS AS OSk6G peseps NH, t 
¥ = by e Fe Se oS Mr-3KB Mr-93KB SO,’"/CI’ Ca--/Cl’ | CB 
4 a. 8 SESS (= Kr ) (2 Kr ) 
a g Od Ae 
TuxHi okeaH 
2164 5570 0,50 223—248 4,5 Q;2 0,138 0,024 
2203 4800 0,20 318—338 ot! 0,2 0,121 0,020 
3152 5660 0,29 445—435 1,8 — 0,149 0,020 
3154 9660 0,56 499—522 2,9 0,1 0 140 0 020 
3163 5430 0,48 4135—1150 5,4 0,2 0,130 0,021 
3231 6066 0,63 288—316 4,0 0,3 0,140 0,024 2 
3233 5973 0,40 800 —330 2,0 0,41 0,141 0,023 28 
3244 5706 _— 447—445 5,7 0,2 0,104 0,024 
3246 5694 0,33 443—485 3,5 0,2 0,147 0,022 
3252 5397 0,66 366—381 Gnd 0,1 0,141 0,023 
3363 6282 0,16 402—432 3,5 0,41 0,146 0,023 
KypuHuo-Kamuatckaa rayOoKoBosHadA BiaqHHa 
2136 8087 0,80 230—251 6,2 = 0,160 0,023 
3177 6860 1,20 395—420 20,3 1,9 0,031 0,012 
3388 7640 1,00 143—170 11,4 1,0 0,109 0,020 
3389* 5978 0,96 200—247 8,4 0,6 0,124 0,021 
OxotTckoe Mope | 
1720 996 0,70 385—400 4,9 0,1 0,136 0,022 29 
1724 1335 0,45 395—408 5,0 O56) 0,140 0,021 298 
1726 815 1,10 310—320 7,8 — 0,124 0,020 294 
KotaopuHa THHPO 
1770 526 — 260—270 17,8 1,3 0,069 0,016 264 
1771 729 1,45 200—215 37,6 — 0,022 0,013 250 
1780 964 1,55 470—480 42,8 2,9 0,007 0,014 249 
Korsosuua Jlepwruua 
1897 | 1740 | 4522 | 352—380 26,9 | 0,4 | 0,073 6,018 289 
1907 1388 1,44 516—530 26,9 _ 0,046 0,016 284 
Pationbl wiembda Ha ceBepe H CeBepoesanagze OxoTcKoro mops 
1817 214 doo 166—176 18,0 1,3 0,086 0,020 274 
1835 146 2,45 265—275 24,2 2,4 0,065 0,020 26 
1869 178 1,78 87—97 4,6 0,6 —_ _— PA 
1870 244 1,72 185—195 21,4 thpfl — _ 259 
Bepuuroso Mope, mpH6pexHbIii paiion 
1512 | 85 | 4,33 | 240—232 | 29,4 fo. | 0,016 | 0,007 ~| 303 


* Craniua B3aTa y Kkpaa Kypuso-KamuartcKoli BnagquHbl. 


C NOBbIMeHHbIM KOJIMYECTBOM OpraHwyeckoro BellecTBa (cT. 3177). Wanosnie 
BObI STHX OCAAKOB peTeplieBaioT Oosee ryOoKy!o MeTaMop*usallu1o, MpHBO: 
AAMLyIO K KOPeHHOMY MH3MeHeEHHIO COIeBOrO COCTaBa HOBO BOI. 

O Temmax MeTaMop)u3al{uH HAOBBIX BOA B OKeaHCKHX, GeqHEIX opraHHyec 
KHM BEINeCTBOM OCaf{KaX JaeT NpeACTaBJIeHHe H3MeHeHHe C ruyOuHOl coneBort 
cocTaBa HJIOBOH BObI B KONOHKe co cT. 3163 (Taba. 2). 

JjaHHble 9THX AHANH30B NOKAa3bIBalOT, UTO H3MCHCHHA B COCTaBe MJIOBbIX BO} 
CTOJIb HEBEJIMKH, YTO HOBOTO THMa BOA, Ha MpoTAKeHHU OonbuIMx TwyOuE 
(okono 12 M), a cneqoBaTenbHO, B TeyYeHHe MHOrHX CoTeH THICAY eT HE 
oOpasyercx. Tako Mequienubili TeMM MeTaMop(H3aluH HIOBLIX BO YKa3bIBae’ 
HM Ha Kpalive MejWIeHHOe TeyeHve MpoueccoB JuareHesa. 

Topops 0 redeTHuecKOli CBA3H MVIaCTOBbIX BO, 3eMHOLI KOPbI C HJIOBbIMH BO 
qamu (1), Hemb3A OKUAaTb KaKOM-IH60 CBA3H C BOJaMH OCaJKOB OK@aHCKHX Ply: 
Oun. IIpoucxoxyenve macToBbIx BO MOKeT OLITh CBABAHO C HAOBLIMH BO]aME 
472, 


s) 


TaOauua 2 


‘HEHHE C TIYOHHOH 10 KOJOHKe OCHOBHOFO coseBOro CocTaBa HJIOBbIX BOI (cTanuHsa 3163, 
Tuxuli okeanH, ray6una 5430 m) 


aa ConepxkaHue B BOjax (B Mr-9KB/Kr) 
oH B z 8 S 3 S ! 
OuKe XapaktTep ocayka mm a o g 
=) oe |83| & : 
See) 6 15] afe8lnle) wld | = tae 
65 | Danuncteit un c mpu- i 

MeCbIO aJICBPHTa H 

mecka (0,48)*| 0,81 [546/56 ,7| 2,9 | 606 |471/12, 1/19, 3] 102 | 604 
—107 | To xe = 0,81 550/56, 6/3,0) 640) —| — | — | —J — 
—125 | Menkoanesputosnii Ha 

C MpuMecbioO KpymHo- 
] ro aJleBputa — 0,84 |542)56 ,0) 3,6 | 602 |471/13, 5/19, 2} 99} 603 
250 | To xe 0,29 | (0,8) |545)55,3/ 3,9 | 605 |471]12,4)19, 3) 102} 605 

323 | MeakoaneBpHTosblit Hn 
IJIOTHBIH, KOMKOBAa- 


. THI (0,8) |548)54,3) 5,0 | 608 |475/12,3)19,4| 100} 607 
—o00 | Daunuctei ua c mpn- 


Me CbIO MEIKOFO aJIeB- 
puta (0,36)} 0,83 |555}55, 1) 5,0 | 616 |482)12 9/19, 6) 102 | 617 

—632 | Dananuctai ua c mpu- 
MecbIO aJleBpHTa — | 0,83 |551/53,9| 5,2) 644 |479) — 49,5) —| — 
830 | To »é — | 0,82 |550/55,7| 5,3 | 612 1474/42 ,0/19,5| 107) 613 
+960 | MenkoanespuTosbii un| 0,57 | 0,85 |547|52,2) 5,4] 605 |480/13,2) — | —]| — 

—1041| Dauuncteiit ua c npu- 
' MeCbIO aJleBpuTa 0,84 |557/53, 4) 5,9 | 617 |483/12,6/19,7| 101 | 646 
—1150! To xe 0,23 | 0,85 1554153, 3] 5,41 614 482/42, 2]19,6] 104 | 645 


Ilpumeuaune. Cogepxanne NH;—nopsgxa 0,1—0,2 mr-aKp/Kr no Bceli KOJIOHKe. 


* Tlanuple B CKOOKaX He BIOJIHe TOUHO OTBeYaIOT YKa3aHHOMY CJIOIW.™ 


CKHX OKPaHH, TaK KaK, C OJHOLi CTOPOHHI, BCe H3BeCTHbIe B HaCTOAIMee BPeMA 
CKHe OCafOUHbIe NMOpOAb! WpeAcTaBAtoT coOoH oTMOXKeHHA WembdpoB HK 
MYOOKHX MOpeH, a OCHOBHAA Macca IuIyOOKOBOJHbIX OK€AHCKHX OCAKOB, Kak 
sya JI. B. Ilyctropanos (**), 40 cux Nop He BbIBeJeHa Ha 3eMHYIO NOBepx- 
[b H OCTaeTCA MO VpOBHeEM OKeaHa; Cc pyro CTOpOHbI MOpcKOl THN BOY 
ACAHCKHX OCaKaX, KaK MbI BUJesH, COXpaHAeTCA B TeveHHe MHOFHX COTeH 
AY JIeT. 

PacnpocTrpaHeHve MeTaMOp*PH3HPOBaHHBIX HJIOBbIX BO TO Toma MopeH 
KeaHa B OOMMX YepTax onpeseiseTcA pacipocTpaHenuem ocaykos, oOora- 
IHbIX OpraHHyecKHM BellecTBoM. Ilociequee onpeyeaeT HallpaBsleHHe H HH- 
SMBHOCTb Mpollecca (POpPMHPOBaHHA HJIOBbIX BO] OTJIMYHOFO OT MOPCKOH BOJbI 
MUeCKOFO COCTAaBA, a C/IEJOBaTebHO,— HM XapakTep J[MareHeTHYeCKOrO MHHe- 
oo6pas0BaHin. DOpMHpOBaHHe STUX BO MpHypoyeHo K yuacTKaM Wesbipa 4 
AMHHbIM PLyOOKOBOAHbIM BlaHHaM, YTO NOJIHOCTbIO NOATBepxKaeTcA Nosy- 
HbIMH HaMH aHaJIMTHYeCKHMH J[aHHbIMH, TpHBeJeHHbIMH B Tab. | u 2. 
VMucTuTyT OKeaHOJOrHHu Tlocrynuso 
Axkajemuu HayK CCCP 18 VII 1956 
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BHOX HM. 


r. B. AHAPEEHKO 
; O BEJIKOBOM MPHPOJE TPOMBOTPONHHA 


(ITpedcmaeneno axademuKkom B. H. Ilanownuxoeom 2 X 1956) 


B xoye H3y4eHHA CBOMCTB M NpHposbl TpoMOoTponMHAa ObIsO MOKasaHo, 
TpOMOOTPONMH ABIAeTCA BeHecTBOM OemKOBOH npupogpt (*,”). Ero BauaHne 
Mmpollecc CBepTbIBAHUA KPOBH 3aKJIOYaeTCA B AKTHBALMH MPOTPOMOOKHHASbI 
BH WM TKaHel, KOTOPad OCYIIECTBIA€T B IPHCYTCTBHH HOHOB KaJIbILMA mpe 
meHue mpoTpoMOuHa B TpoMOuH (°,4). IIpu BeljeneHuu TpoMOoTponHHa H3 Th 
MbI KPOBH MeTOJOM (paKUHOHHPOBaHHA OXJaKCHHbIM CHMPTOM M10 Mey 
Kova MaKCHMaJIbHad AKTHBHOCTb Oblia OOHapyxKeHa BO (pakUMH, COMepx*Kal 
a- u B-rno6ymuub (°). 

J]ia pemieHua Boupoca, K KaKOM Ke rpynne rmo6yHHOB OTHOCHTCA TPO 
TPONHH, a TakKxKe C LeNbIO NOMYYCHHA AKTHBHBIX OUHWCHHBIX MpenapaTosB 91 
BeI€CTBa Mbl IIpHMeHHJIH MeTO 9eKTpodopeTuyeckoro pa3eueHHA a 
Twla3Mbl Ha KpaXMawie C MOCMeAYIOUMM aHaJIH30M TOMOreHHOCTH NowyyeH 
cpakunit OeKa 9eKTpOdope3oM Ha (PPHJIbTPOBaIbHOH Oymare. 

Matepwaan H MeE€TOQ. OnexTpodboperuyeckoe pasqemeHue Ha «t 
Mayle OCIKOB Illa3Mbl KPOBH KPbICbI OCYDICCTBAAIOCb MeTOJOM KyHKeuis} 
B IpHOope 43 MvieKcuryiaca, H3FOTOBJIeEHHOM 10 Tuny, onMcaHHomy I ypBuyem 
KaprodevIbHblit KpaxMadl MpeABapHTebHO MPOMbIBaJICA BOOM U pacTBOPOM 
tpatuoro 6ydepa (M/20, c pH 7,0—7,2). Ha Tom xe 6ycbepHoM pacTBope H3 K 
Masia TOTOBHJIaCb NacTa HU 3aIMBaslacb B mpH6op. Ilocae oTtcrauBaHua 430b 
pactBopa yAanaca PuAbTpoBanbHoH Oymarov. Tlomyuanca nuacT Kpaxm 
pasmepom 30 X 10 X | MM. 5 Ma oKCamaTHOH Ma3MbI KPbICbI CMCIIMBAS. 
cll rxKpaxmana. Ora nacta HaHOCHacb B KaHaBKYy WMpHHol | cm, BbIpesaH 
B ulacTe.KpaxMala Ha paccTtosuun 9cmoT aHoga. Jina 3amuTE! oT ucnapel 
COM KpaxMaJla 3aKPbIBaJICA MIaCTHHKOH mmeKcursmaca. CoequHeHne c cocyfai 
B KOTOpble ObIH OMYUIeHbI SJIEKTPOAbI, OCYULECTBAAIOCh MPH NOMOMLM NOMC| 
(uNbTpOBabHOH Oymarv. Pasyemenue OemKOB MNa3Mbl MpOu3SBOAMOCb 
MIOCTOAHHOM TOKe, IOJly4¥aeMOM OT JIaMMOBOrO BbINpAMUTeIA. Cuma ToKa 
13 ma, HanpaxKenve 400 B. IIpoqomKutTembHocTbh aleKTpodopesa 45—48 1 
mpH Temuepatype 3°. PasyemeHHe KOHTpomMpoBamocb xKpacuTenemM 9Ba 
T-1824, cBa3biBaronluMca asbOyYMHHaMH. . 

Ilocne BbIKMOYeHHA TOKa MWacT KpaxMasla paspesasicA Ha MOMOCKH IWF 
Hol | cM, KaxKlaaA H3 KOTOPHIX 9MOMpoBasacb 5—10 Ma cbusvomorMyecKoro 
TBopa. [locie ynapuBanua 9KCTPaKTOB (B WemocbaHOBbIX MeCLIOUKaX B TOKE | 
AyXa Mp KOMHaTHOH Temnepatype) Wo 2—3% cyxoro BellecTBa B HUX Mps 
PxAaCb AKTHBHOCTb TpOMOOTPOMMHAa, a TakK2Ke MeTOAOM 3eKTpOopesa Ha: 
Mare yCTaHaBJIMBalaCb TOMOPeHHOCTh HW MpHHaexKHOCTh MOyyeHHoH dp 
wun Oenka. 

QneKTpoopes Ha Oymare OcyfecTBAAICA B IpHOope, onucannom Tyf 
yem (7°). [lonocku dubTpoBanbuo 6ymaru B-1 u xpomatorpadpuyeckok J 
pasmepom 40 X 3 cM NOJBeLIMBaIMCb B KaMepe H3 WieKCHraca Ha CTeKJIAH 
nanoukax. [IpeqBaputenbHo NOOCKH KMMATHMCb B TeyeHHe 10 MHH. B Bep 


AT4 


ito 


i Puc. 1. OnexTpodoperpaMMbI CbIBOPOTKK 
KPOBH KPbICbI (2) H AKTHBHBIX (pakUHi Hs 
Hiw}a3MbI KPOBH KPBICbI («&-rOOyHHbI) (J Hu 3) 


i 2 3 y) 


Puc. 2. QuextpopoperpaMMbl CbIBOPOTKH KpoBR 

KpbicbI (/), H€aKTHBHbIX aJIbOyMHHA (2) H Y-r10- 

6yinHa (4) HW aKTHBHOK (pakunn &-rno6yHe 
Ha (3) 


NAH, tT. 112, Ne 3, Anapeenko 


/ 


Ht 


“ 


oBoM Oyiepe (pH 8,6, wonnas cua 0,1). Tem 2xe 6ydepom sanonuanHch KWw- 
eTHI-C aleKTpogamu. [1po6ni cprsoporKu (0,01 ma) 4 pacrBopos Gerka, noyyeH- 
bIX C KpaxMaJla MOcue SIEKTPO*opeTHYECKOLO PaseJICHHA M1a3MbI, C MOMOILbIO 
OKPOBHOPO CTeKMa HAHOCHJINCb Ha MOJIOCKM OyMarH Ha paccyoAHHH 2 cM OT ee 
CHTpa B CTOpOHy KaToya. KamepansoTHo 3aKpbIBaslaCb KPbILWKOl, H BKTOUAaICH 
9K. INeKTPOopes OCyMIeCTBAAJICA TPH KOMHATHOM TemMnepaType npu cue 
Ka 2,2 ma (0,125 ma na 1 cm wHpHHE! Oymaru) nu np HanpsxeHuH 300 B 
/,5 B Ha | CM AMMHBI MOM0COK). 

IlpogqomxKuTenbHOCTh aeKTpodopesa Onina 18—20 uac. Tocae sprmsmtoue- 
HA TOKA NOJIOCKH BbICYWIMBaIHCb B TeyeHHe 30 MHH. pH Temnepatype 110— 
20° u B TeveHHe 16 Y¥ac. OKpalIMBasluch B pacTBOpe KpacuTena ceLyroulero 
scTaBa: 0,01% Opom-beHomcuneli, 5% yKcycHoll KucnoTH! H 5% ZnSO,- 
7H,0. W36nrrok kpacutena ormpiBaica 2%-ii yKcycHolt KucOTOL 3 pasa B Te- 
eHHe 5,0 Hu 10 mMuH., a 3aTemM momOCcKH BbIAepKUBaHCb 2 MHH. B pacTBope, 
ofep2xaiem 2% auerata HaTpHa u 10% yKcycHo KucuoTbI. Tlonocky omKHMa- 
HCb UHCTOH (HJIbTpOBabHolt Oymaroi ou Bp TeyeHue 8—10 wun. 
OACyMBaIuch npH 110—120° (2°). 

PesyabtatTu. Ilpu paszenenuu na3mbl Kpbicbl Ha KpaxMase c Bepo- 
aJIOBbIM Oydepom (pH = 8,6; nonuas cua 0,1) 9kcTpaKTbI BCeX yYaCTKOB Kpax- 
[aIbHOrO TwlacTa He OOaaiH akTHBHOCTbIO TpomMOoTponHHa. Iloce 3ameHbi 
epoHasoBoro Oydepa cbocdatupm c pH = 7,1 — 7,2 Hexoropple (pakuuH Mo- 
a3aJIM 3AMCTHYIO AKTHBHOCTD. 


Ta6auna 1 


actipewewieHHe AKTHBHOCTH TPOMOOTpOMHHA B Ppa3JHUHbIX GOeNKOBLIX dpakWHAX Ma3Mbl 
(BPeMH CBepTLIBAHHA, B CeK.) 


Cmecpb II 
NeNe Cmecp | 
ONEITOB | KOHTpOb roy AMEE 
agibOy MABbE 
“See ee 

14 28 28 23 —_ 12 13 26 28 
18 37 ou 29 20 NSD 18 21,8 37 
419 of 32 2925 27 14,9 NP 24 34 
33 36 37 37 30 16,9 1209 28,9 34,5 
39 295 29 20 — “lal 22 24 27 
44 30 30 31 34 15 15 20,0 28 
43 33 33 32 PAS) 25 20 28 33,5 
44 35 Be 35 7x8) 5) 15 22 2a 34 
45 36 35 32 ADD 17 46 28,9 vA a) 
46 38 38 38 30,9 18 19 22,8 29 
47 28 28 28 20 18 20 — _— 
48 37 34 33 33 419 19 33 37 


IIpumeuannue. Cmecp I: 0,1 ma muasmp yenopexa; 0,1 ma-0,0025 M CaCl » 
4 ms Tpom6onmactHHa u3 Mosra xppicbl. Cmecb II: 0,1 ma naasmbr YesoBeka, 0,1 ma 
0025 M CaCl, u 0,1 ma cmecu III, cocrosmei u3 3 yacref TpomOonsacTuHa u 41 4aCTH 
IHOrO H3 2KCTPaKTOB mMOm0CcOK Kpaxmasa (cmecb III unxy6upyetca 10 muy. npH 37°). 
KTHBHOCTh TpoMOoTponuHa oNpefemAmacb 0 MeTOZy, onucaHHOomMy KyApsuoBEi (1). 


Tlanupie, npeycTapmennpie B Ta6a. 1, NoKa3sbiBaioT, ITO bpaKkuus y-ra06ysu- 
OB MOJIHOCTbIO JIMIIGHa AKTHBHOCTH TpoMOoTponuHa. Bo tppakuusax, cofeprKa- 
HX TAOOYIMHBI HM aJIbOYMUMHBI, B HEKOTOPHIX OMbITaX HaOsoOfaeTcA HeOO bas 
KTHBHOCTb, HO 9TO JIMIb B MOJIOCKaX KpaXMalla, PaCIOJIOXKeHHbIX PAOM C Te- 
M, B KOTOPbIX Haxogsatca rao6ymuuEl. Ilo-BuyMMOMy, OCMOTHYeCKHH TOK 2KH]- 
OCTH 3€HOCHT AKTHBHOe BELIECTBO HECKONbKO Jasbue. Dpakuua, cofepxallar 


TOO YIHHBEL, Bcerfqa OKa3bIBaslaCb AKTHBHOH. 
AT5 


Msayyuenve npo6 akTHBHbIX (pak Np HOMO sIeKTpodope3a Ha (Pub 
poBasIbHOH OyMare MOATBepAMNO, YTO TpOMOOTPONHH cBA3aH C a-rnoOyJ1HHC 
mla3Mbl (cM. puc. | u 2). 


MockosckHli rocyapcTBeHHbIli YHHBepCHTeT Tloctynuso 
um. M. B. Jlomonocosa 11 VIII 1956 
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BUAOBAA CNEWHOHYHOCTb HPOTPOMBCKHHA3bI KPOBSHBIX 
; NJIACTHHOK MH TPOMBOTPONHHA 


(ITpedcmasaeno axademuxom B. H. HMlanownuxoeom 5 X 1956) 


IIponeyenupie panee uccneqoBanua (') noKa3anu, TO KPOBAHbIe WIaCTHHKH, 
aK 2K KaK H MOSI, ABJIAIOTCA HCTOUHHKOM MpOTPOMOOKHHAa3HI, B TO BPeMA Kak 
Mla3Ma COJepxKUT ee AKTHBATOP — TpomMOoTponHMH. 

Visyyenne BuOBoli cnelupHYnOcTH TKaHeBOli MpOTpoMOoKHHa3bI H TpoMbo- 
MHa3bl NOKa3asio (°), YO MpOTPOMGOKNHAa3a MOSra HM TPOMOOTPOMHH HMeIoT cme- 
Muyeckyto BUAOBy1O CTPyKTypy, MpHyem Sobel BUAOBOL CHeLMpuYHOCTHIO 
OJlayaeT MpOTpoMOoKHHa3a, a He TpoMOoTponHH. TpomMOoKuHa3a xe JMWIeHa 
TOH CHelMHYHOCTH B TOM OTHOUIeHHH, 4TO OHA cHoco6Ha GObICTpO ocymecTB- 
ATb IIpeBpalleHHe MpOTpOMOHHA B TPOMOHH B pa3JIMYHbIX Bax Ma3MbI. 

B nactosuel pa6oTe ocHOBHOe BHHMaHHe OblIO yAeIeHO H3y4eHHIO BUAOBON 
MeWUHPUYHOCTH MpOTPpOMOOKHHA3bI KPOBAHbIX MNaCTHHOK, KOTOPas B 9TOM OT- 
OUICHHH COBeEPUIeHHO He H3y4eHa. OKCHEPHMEHTH!, MpOBeeHHbIe HAMM C MO3- 
OBO IIpOTpOMOOKHHasolt, WaBas JWUIbMaTepHa JIA CpaBHeHHA C JaHHbIMH, 
OJYYaeMbIMH MPH U3yYeHHH CBOMCTB MpOTPOMOOKHHA3bI KPOBH. 

Matepuan uw meTogukKa. B pa6ote uenomb30Banach cBexKas 
KCaJlaTHac Mwla3Ma YesOBeKa H KUBOTHBIX (KpbICbl, MOPCKHe CBHHKH, KPOJIMKH, 
olla HW neTyXxnu). 

KposaHble MulacTHHKH BbIJeAIMCb 13 11a3MbI OOLITHBIM MeETOJOM (ppakKIHOH- 
oro WeHTpHdyrupoBaHua mp oxmaxgeHuu (1—3°) ('). AnTuKoaryAHTOM 
POBH TIpH 9TOM culyKUN 5%-H pacTBop WHTpatTa HaTpHA C paCTBOPeHHbIM B HEM 
s1apHHOM, B TaKOM KOJIHUECTBe, YTOOD! KOHEYHAA KOHUEHTpaluA renapHHa BO 
3ATOH KPOBH coctaBsana 0,05% (°). ‘ 

OrMbITHIC KPOBAHbIe MaCTHHKM MOMellanucb B comeBoli pactBop (0,85% -i 
ACTBOP XJIOPHCTOrO HaTpHA), B3ATHIN B OObeMe, PaBHOM OObEMY TWa3MbI, H3 
OTOPO! Obi BbIeJICHbINACTHHKU. OKCTPaKUMA MpoTekaia B TeyeHHe2—3 ac. 
PH OXJIaxKyeHun (1—3°) H DpH NOCTOAHHOM MOMeLIMBaHHH. 

Tlocyya, ynotpe6semaa JIA BbIAeIeHHA IWIaCTHHOK, MpeABapHTe/IbHO MO- 
PbIBAIaCb CHJIHKOHOM. 

ITporpom6okuHa3a 13 TKAHM MO3ra YeJIOBeKa H YKa3aHHbIX BbILMe KHBOTHBIX 
DHTOTOBIAIACb OOBIUHbIM MeTOJOM (‘). 

JIna akTUBalluH MpOTPpOMOOKNHA3bI KPOBAHDIX MaCTHHOK H MpoTpoMoo- 
AHa3bl MO3ra HCIHOJb30BaJICA TPOMOOTPONHH Tla3Mbl YeJIOBeKa HJIH TOPO HJM 
Vyroro BHfla MKMBOTHBIX. AKTHBAIMA NPOHSBOAUNaCb pahee ONHCAaHHbIM MeTO- 
ym (°). 

Tlosyuennpie nocme akTHBalluH mpenapaTbl TPOMOOKHHAasbI OpaJIHCb B SKC- 
sPHMEHT TOJbKO MOce MpOBepKH Ha OTCyTCTBHe Mpumecu TpomOuHa. Kou- 
\OIEM BO BCeX OMbITaX CJY2KUO BPeMA CBePTbIBAaHHA Ta3Mbl NpH peKaJIbIA- 
AKAWHH: 

0,1 ma CaCl, + 0,1 ma NaCl + 0,1 ma maasmpt. , 

PesymbTaTH IKCNECPUHMEHT A. OKCHEPHMeHTAJbHbIM MaTepHa, 
YYCHHBIM pH U3yIeHHH JeHCTBUA MpOTPOMOOKHHAa3bI MOsra, KPOBAHDIX TWa- 
HHOK HM TpOMOOTPONHHAa B MpHCyTCTBHM HOHOB KaJbuNA Ha Mpouecc sa 
HHA KPOBH YeOBEKA H PasJIMIHbIX BUAOB KUBOTHBIX, MpeCTABJECH B Tau. - 

7 


Ta6auna ft 


Bpema (B ceK.) CBepTbIBaHHA OKCaaTHOH Ma3Mbl KPOBH YeOBeKa H PaSHbIX BHAOB 2KUBOT 
“HBIX TIPH Pa3MUHbIX KOMOHHALLHAX TPOMOOFeHHbIX KOMIIOHCHTOB 


a! 


Mopcxaa f 
Yenopex Kppica CBUUKa KpowuK Jlomayzb Tleryx 


KoOMNOHEHTH CBepTHIBaHHA 


ANGaGl NaCl 
+ THE a (25) * 130,6} (37) 65,8] (30) 54,3) (26) 82,4/(25) 218, 7/(12) 289, 
B. CaCl, + mporpom6oxu- 
Hasa Kpos. mwacT. + 
++ mla3ma (25) 83,3] (37) 37,5] (30) 38,2} (26) 61,0/(25) 149, 5)(12) 225. ¢ 
B. CaCl, + npotpom60xku- 
Ha3a KpOB. NwlacT., aKk- 
THBUp. TpomMOoTponH- 
HOM, ++ mvia3mMa (25) 49,6] (37) 12,2} (30) 42,4} (26) 23,8)(25) 143, 1/(412) 190,z 
I’. CaCl, + npotpom6oKu- 
Ha3a mosra + nsa3ma (10) 93,3} (45) 38,6} (30) 37,8] (40) 67,4/(10) 153,0)(10) 220, § 
Al. CaCl, + nporpom6oxu- 
Ha3a MO3ra, aKTHBHD. 
TpoMOoTponHHoM,-+11a3- 
Ma (10) 89,4} (45) 32,6} (89) 26,6} (10) 63, 9/(10) 139, 0) (40) 202, ¢ 


IIpumMeuyaune. [Iporpom6oKuHa3a uw TpoMOOTpONHH BO BCeX Cuy4YadxX OMHOTO BULE 
c nmasmo#. UcxoqHad aKTHBHOCTb MpoTpoMOokHHa3bl MO3ra NpeABapHTebHO AOBOAM AC! 
NyTeM pa36aBJieHHA JO aKTHBHOCTH MpOTPOMOOKHHA3bI MaCTHHOK. 


* B cxo6Kax yka3aHo 4ucIO OOcMeMOBaHHBIX JNOLeH HH 2KHBOTHBIX. 


V3 qanupix Ta6u. 1 BUAHO, YTO OKCaNaTHad Tvla3Ma YeIOBeKa HW NepewncyieH 
HbIX BHJOB X%KHBOTHbIX B MpHCYTCTBHH ONTHMAJIbHOH KOHUCHTpalluH HOHOB Ce 
CBEpTbIBaeTCH MeJJICHHO, HO B TeYeHHe OMpeesIeHHOrO BpeMeHH, XapakTepHoOr< 
IA KaxkQoro Bua (cM. BapnanT A). JoOaBmenHe B yKa3aHHYy10 peakUMIO po 
TPpOMOOKHHA3bI KPOBAHbIX TlaCTHHOK HJIH COOTBETCTBEHHO MpOTPpOMOOKHHA3E 
MO3ra 3HaYHTeIbHO ycKOpseT mpouecc cBeptpiBanua (5, I). Upeqpaputesmb 
Had aKTHBalwWA MpOTPOMOOKHHA3bI KPOBAHbIX MaCTHHOK HIM MpoTpOMOOKH 
Ha3bl MO3ra TpOMOOTPONHHOM COOCTBeEHHOH Nwa3MbI BeeT K ele OosbUIeM! 
MOBbIMeCHHIO CKOPOCTH CBepTHIBaHHa muia3mp (B, Jf). 

AHaJI43 OMbITHOrO MaTepHasla BbIABJIA€T HEKOTOPbIe OTMHUHA B CBOLMCTBA! 
MpOTPOMOOKHHASbI KPOBAHBIX IJIaCTHHOK HM MpOTpOMOOKHHA3bI MOsra OHO 
M TOrO Ke BUa. OKCMepHMeHTAJIbHbIe JaHHble ACHO TOBOPAT O TOM, YTO Kal 
MpoTpoMOoKHHa3sa Mosra (B OombuIeH cTemeHH), Tak H NpOTpOMOoKHHa3a KpO 
BAHDbIX IWI@CTHHOK (B MeHbIUeH CTeMeHH), OOaaioT BbIPaxKeHHOH BUAOBOL cre 
Wupuynoctpn. JelictBuTebHO, H3 TaO. 2 BAAHO, YTO MPOTPOMOOKHHAa3a MOST: 
MOPCKOH CBHHKH OOslaaeT pe3KO BbIPaxXCHHOH BHAOBOH CNeWMPH4HOCTHIO. 

IIporpom6okuHa3a Mosra STOrO BHa HE TOJIbKO He YBeJIMYHMBaeT CKOPOCT! 
CBEPTbIBaHHA Mla3Mbl YeIOBeKa, KPbICbI, JOWAW H-NeTyxXa, HO 3HaYHTeIbHO 3a 
Mej\JIAeCT €€ MO CPaBHEHHIO CO CKOPOCTbIO CBeEPpTHIBAHHA pH MpocTok pekasbuy 
(pukaluluu. 

Kak Opii0 NoKa3saHoO pauHee (’), NpoTpoMOoKHHa3a MOpCKOM CBHHKH MaKCH 
MaJIbHO AKTHBUPyeTCA TOMbKO TPOMOOTPOMHHOM MOpCKOH CBHHKH HM He aKTHBH 
pyeTca TpOMOOTPONHHOM MWla3MbI UesIOBeKa, KPbICbI HW Jp. 

B oTmMuve OT NpOTpOMOUKHHA3bI MO3ra MOPCKOM CBHHKH, MpOTpomMOoKH 
Ha3a KPOBAHDIX TIaCTHHOK 9TOFO Bua CMOCOOHA AKTHBUPOBaTbCA Wy2KePOAHbN 
B BHJOBOM OTHOLICHHH TpOMOOTPOMHHOM Tak Ke, KaK H TpoMOoTpomHHOM coe 
CTBCHHOM [a3Mbl, HO CT€N€Hb AKTHBAMH MOxKeT ObITb pasmMyHOK. Kak mpé 
BHO, B OOJIbIIMHCTBe CJlyY¥aeB HavOONbiad aAKTHBAaLMA MpoTpoMOoKuHasI 
MO3ra WM KPOBAHbIX IWIACTHHOK OCYINECTBJIACTCA TPOMOOTPOMHHOM COGCTBeEHHO 
lasMbi (TaOm. 3). 
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Ta6muna 2 


SMA CBEPTHIBAHHA (B CeK.) MpH peKabunhHKalHH OKcasaTHOM Ma3MbI KPOBH YesOBeKa 
ASHbIX BHAOB 2KHBOTHBIX C yYaCTHEM MpOTPOMOOKHHa3sbl KPOBAH‘IX MaCTHHOK HJM Mpo- 
TpoMOOHHAasbl MO3ra H COOTBETCTBYIOLeli TpOMOOKHHASbI STHX#2%Ke BHJLOB 


Ilua3mMa KpoBu 
a eS ae oe ee 


KommoHeHTBI CBepTbiBaHHa 


YeJIOBeKa | KPbICbI moeeeor bie tae NowWany neTyxa 
é 
IIporpom60kuHHasa vemoBeKa 
Cl. + NaCl + naa3ma 130,6 | 64,7 14545) E888 226.0 240,0) 
CaCl, + skctp. Kpos. muaacr. + 
+- llla3sma seine) | nl 5 DO, 2eun OD, aie tolno 137,5 
CaCly+ 9kcTp. KpoB. muact., 
6pa6. TpomOorpomHHom,-+ nvia3sma AG. 6) 45),7 AS) 3) 4) aya teh || aR 109,3 
- CaCl, -+ 9kcTp. mosra-+naa3ma| 93,3 | 61,4 1x4 BY) || at 356 ,8 
- CaCl, -++ skcTp. mMosra, o6pa6. 
rpomOoTponuHom, + nviasma 89,4 | 54,8 s)atss, | AGaeh | alee. 2 244 ,0 
IIpotTpomMO60KHHa38a MOPCKOH CBHYHKH 
Cl, -+ NaCl + naasma 140579 16858 Bey || Tae | 2 elainO 267 ,6 
CaCl, + 9kcTp. kpoB. muacr. + 
+ njasma (is) 0) |) Ay 38,2 || 4356 88 , 0 236,5 
CaCl, -++ 9kcTp. KpoB. muacr., 
96pa6. Tpom6oTponuHom, + muas- 
Ma Palak ee Waal || seeks! 42,0 183,95 
- CaCly + 9kcTp. Mo3sra + nuia3smal 145,5 | 69,8 Sifts | (OE) || « ZAP 289 ,0 
. CaCl, + skcTp. mosra, o6pa6. 
rTpomOoTponHHom, -+ ma3ma AUK0) |) Asinil 26,6: | 34,14 5957 188,7 


IIpumMeuauue. TpomOokuHa3a momyyanacbh NyTeM aKTHBaMH MpoTpOMOoKHHasbl 
3ra HJIH KPOBAHBIX [JIaCcTHHOK TPOMOOTPONHHOM COOCTBeHHOM M1a3Mbl. 


Tpom6okuHa3a, OOpas0BaBllancaA B pe3yJbTaTe aKTHBalWH MpoTpoMOoKH- 
3bl TPOMOOTPOIHHOM, MOJIYSeHHbIM OT YeNOBeKa H HEKOTOPbIX BHAOB MKHBOT- 
IX, CHOCOOHA YCKOPATb CBEPTHIBAHHe Ma3Mbl PasJIMYHbIX BHAOB. ITO OTHO- 
TCA KaK K TpOMOOKHHa3e MOsra, Tak H K TPOMOOKHHA3e KPOBAHbIX MJIaCTHHOK. 

Ilpu u3yyeHuu BHAOBOL cnelMpMYHOCTH MpeAcTaBANO HHTepec CpaBHUTb 
AUMOJeHCTBHE HEKOTOPbIX KOMMOHEHTOB KPOBH (pHJIOreHeTHYeCKH aleKUX 
nos. Jia STO We HCMOMb30BasIaCb KPOBb H 9KCTPAKTbI H3 MO3ra HM M3 Kpo- 
HbIX I[JIaCTHHOK YesIOBeKa, KPbICbl, MOPCKOH CBHHKH, KpOJIMKa, JOWaqu u 
CTpakTbl H3 TPpOMOOWHTOB MeTyxa. 

Bpiio ycTaHoBsieHo (cM. Ta6. 3), YTO NpoTpoMOoKHHasa MO3sra YesOBeKAa Hi 
€X YKa3aHHbIX BHJOB XMBOTHLIX COBeCPplICHHO He aKTHBMpyeTca Ma3smoii 
TYXa. 

SKCTpakT H3 TPOMOOUMTOB MNTHUbI, NpefBapuTebHO OOpadoTaHHBI coOcr- 
HHOH mWwla3MOli, JjaeT TOJbKO KpaliHe He3HaYHTebHOe yCKOpeHHe Ip cBep- 
BaHHHM COOCTBeHHOM MWia3MbI (T. €. Ma3MbI MTHUUb!), M1a3sMbl YeIOBeKa Hi JIO- 
VIM. 

OTH pe3yJIbTAaTbI CBUETEbCTBYIOT O TOM, YTO B TPOMOOWMTAaX NeTyxa, B OT- 
ye OT KPOBAHBIX TIaCTHHOK MJICKOMHTAwOMNX COJepAUTCA OYCHb HeOOJIb- 
ii 3arlac TpomMOonsmacTHYecKOrO BeecTBa, KOTOpOe MO cBoelt Npupose, Mo- 
JIMMOMY, He TOX%KACCTBEHHO MpOTPOMOOKHHA3e KPOBAHBIX MaCTHHOK MJeKO- 
raiouux. Uro Ke KacaeTca HaIMUHA B Mvlasme MTHUbI (eTyxa) TpoMOoTpoO- 
Ha, TO Ha OCHOBAaHHHM MOMyYeHHbIX JaHHbIX MOKHO MpHHTH K Cwle{yIOuleMy 
KOueHHIO. Ilo-BHAHMOMY, B HWwasMe NeTyxXa COepHKUTCH OYCHb HeOOJIbLUIOe 
WMYeCTBO TPOMOOTPOMMHOMOAOGHOrO BeLecTBa, KOTOPCe CHOCOOHO aKTHBU- 
BaTb TpOMOOMMAaCTHYeECKOe BeLIeCTBO TpOMOOLMTOB H3 KpOBM AaHHorO Buya 
HII. 
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TaoOaulagw 


Bpema (B ceK.) CBepTbIBaHHA OKCaaTHOM Na3Mbl KPOBH YeJIOBeKa WM pasHbIX BHOB 2KHBOTHE 
PasJIMUHbIX BUOBbIX COUeTAHHAX MpOTPOMOOKMHASHI MH TPOMOOTPONMHa B MpHCyTCTBAH HOH 
TIpH KaJIblwA 


is Ilaa3Ma KpOBH 

IMporpom6oxuHasa Tpom6oTponHuH denopenaltennes eno eee notana| nee 
KpopauHHx 
Be ae ee OC ueslOBeKa 49,6 | 24,2] 29,2 | 41,0} 430,2)9aae 
| KpbICBI G33) Zen PED Dae) ree 1898, 
a } MOPCKOH CBHHKH 46,8 AS 12,4 47,9 | 104 6) 20am 
Cae Se ete 50.7 |. 25,7). 26,9 -1023,8:) 61 darn 
| oman 87538" 30,4 35,6! | 33,5 | 443, 11) 20mm 
| neryxa 105.4 | 44,8] 41,0 | 64,3 | 152,6| 190, 
Uenopeka 49,6 || 44,2 4053 | 5354 1 85; 4l\ kee 
Kppicpl | PAT NP 19,7 | <0,o | 62,8) "age 
Mopck. CBHHKH TOrO »xe BHAA, uTO 25) OMNE28Re ADs 31,0 | 48,6) 220) 
KpomHka H maasma AS 1 eon 24,6 | 23,8) 92,8) 
Jlomany VAD | 60,2 30,4 | 64,6 | 143, 4) 2768 
Meryxa 401,0 | 93.3] .44,9 | 82:7 | 191-2) 190, 
Mo3ra 

yesIOBeKa 89,4 39,9 43,3 98,0 | 142, 2) 2428 
| KPbICbI 90,7 32,6 39,3. | 47,9 | 124,41 2a 
Toro xe Bua, YTO J MOpCKOH CBHHKH Staite) | BO 26,6 | 40,6 | 129,6) 20G3 
uw Mga3ma | KpOuIHKa 90,0 48,9 42,0 63,9 | 127,6) 260m 
nomayy 89,9 46,7 30,8 61,0 | 139,0) 26am 
( netyxa 136.8 | 50/3 | 46,2 | 82.8 | 178.0] 23am 
Uenopeka ) 89,4 | 54,4 63,8 | 98,6 | 155,2) 400 
Kppicbl . 46,0 Wi 232,,6 43,2 | 85,4) 128.6) 25am 
Mopck. cBHHKH f Toro xe Bua, uTo | 171,6 Sif eAl 26,6 74,3 | 186,9) 292% 
Kpowuka ( H nuasma 76,5" | 4456 44,1 | 63,9 | 189,6} 298, 
Jlomayu 1396 64,7 30,0, | 97,0.) 139,0) Siam 
Tleryxa ) 61,3 | 65.7 | 38.7 | 64,3 | 148.21 Jom 


B CBA3H C 9THM BOSHHK@eT BOMNPOC 0 CHeEMMpHYeCKHX OCOHOeHHOCTAX MpoLecce 
CBepTbIBaHHA KPOBH y NeTyxXa B MepBoH (pase, T. €. MPH B3aNMOeHCTBUH Mpo 
TpOMOOKHHASbI C TPOMOOTPONHHOM. | 

IIpHpeqeHHbIi BbILIe 9KCNEPHMCHTAJIbHbIM MaTepvas MO H3yYeHHIO BAOBBI 
ocoOeHHOcTeH B peakKUHH AKTHBalHH NpOTPpOMOOKHHAa3bI TPOMOOTPONHHOM CBH 
CTEAbCTBYCT O HAJIMYMM CYWICCTBEHHBIX pasIHIHH MexKLY WBYMA BHaMu TpOM 
OommacTHYecKOrO BeLICCTBa, a HMCHHO: a) MpoTpoMOoKHHasa TKaHeBaa (Mo3sra 
B pAae ClyyaeB HMeeT Pe3KO BbIPaKCHHYIO BUAOBYIO CHELMPUYHOCTH, NPOABJALO: 
IyiocA B OTCYTCTBHE AKTHBALlUH. MpOTPOMOOKHHA3bI MO3ra TPOMOOTPONHHO 
la3Mbl HEKOTOPHIX BHOB; 6) NpoTpOMOOKHHa3a KPOBAHbIX WaCTHHOK He OO 
NaqaeT CTOJb Pe3KO BbIPAKeHHOH BUAOBOH cmemudu4HOCTHIO. 

AKTHBalMA TpOTpOMOOKHHAa3bI MaCTHHOK BO BCeX CJlyyaAX MPOWCXOAUT 
OMHaAKO CTENCHb AKTHBAUMH pa3ssIMYHa HU 3aBMCMT OT BHAOBOTO CO¥eTaHHA B3A 
TbIX B P€aKI[HIO KOMIOHEHTOB. 

TpomMOoKkuHasa KPpOBAHBIX MIaCTHHOK, TaK 2%Ke€ KaK M TpOoMOOKHHa3a MO3Té 
YeJIOBEKa HM COOTBETCTBYIOWIMX BUAOB XMBOTHHIX, JHMWeHa BUAOBOK cnelMpuy 
HOCTH B TOM OTHOUWICHHM, YTO OHA CNOCOOHa YCKOPATb NpeBpalwjeHve MpoTpoM 
6uHa B TpOMOWH B Ma3Me pasHbIX BHOB. 


Mockosckui rocyfapcrseHHbIit’ yHuBepcuTeT Tlocrynuso 
um. M. B. Jlomonocosa 4 VI 1956 
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Hoxnann Ankagemun nayr CCCP 
1957. Tom 112, NM 3 


. BHOXHMH 


eon 


—- 


Yaeu-Koppecnonzent AH CCCP H. M. CHCAKSIH, P. M. BEKHHA 
u WH. M. MOCOJIOBA 


IMKJIOPOPA3HOH AKTHBHOCTH CTPYKTYPHbIX 3JIEMEHTOB 
PACTHTEJIBHOH KJIETKH 


UcceqopaHusiMH MOCeqHHX JIeT C HECOMHeHHOCTbIO yCTaHOBIeHO HalHUHe 
STPYKTYPHBIX OOPasOBaHHAX PaCTHTEbHOM KNeETKH WNKOpPopasHol cucTeMbI 
PMEHTOB, OCYINECTBJIAIOWel OKHCJINTeIbHOe NpeBpalllenve Au- HM TpuKapOo- 
BLIX KHCOT (1°), LkukmopopasHaa akTMBHOCTb Oblma OOHapy2KeHa B CTPyK- 
Pax, BbIJeICHHBIX KaK H3 9THOMMPOBAaHHbIX (1,7,°), TaK H H3 3eJeHbIX pacTe- 
H (°°), Oguako Bompoc O ee NOKaNIH3alMH Ha TeX HAH HHbIX CTpyKTypax 
[b3A CUHTATb OKOHYATEJIbHO BbIACHeHHBIM. UactTb uccmefoBaTenel cuuraer, 
) AKTHBHOCTb COCpefOTOYeHa HCKJIOUMTEIbHO Ha CTPyKTypaX MUTOXOH- 
MaibHoro Tuma. Ilo MHeHHIO Apyrux WukMopopa3sHaAd aKTHBHOCTb cocpejo- 
ieHa B xJlOponmactax. BnowHe NOHATHO, 4TO HeHTHdHKaWMA CTpyKTYp- 
cHTeyleH TeX HJIM HHbIX OHOXMMHYeCKHX (PYHKUMH MpescraBsserca 3anaueli 
DBOCTeENeCHHOM BaXKHOCTH JIA BbIACHEHHA (PUSHOMOFHMYeCKOH pos UX B OOMeHE 
eTKH. 

B HacTosleM COOOuleHHH M3slararorca JaHHble, Kacalolvecd KaK CTPYKTyp- 
M WOKaIv3alHH WHKMOpopasHOW AKTHBHOCTH, TaK H HEKOTOPbIX OCcOOeHHOCTeH 
HKUMOHHpOBaHHA STOM CHCTeMbl (epMeHTOB B PpacTHTeIbHOM OpraHusme. 
YOTHBOPeYHBbIe SKCICPHMEHTAJIbHbIe JaHHble O MOKANM3aHH WHKMOmopasHoh 
THBHOCTH ABJIAIOTCA, OUCBUHO, Pe3y/bTATOM HeEocTaTOUHO CTpororo pa3syeue- 
A CTpykTyp. Crpemacb ompejeiuTb, Kakoro Ke pofla cTpyKTypb!l OOnapalor 
THBHOCTbIO, MbI MpOBOAUIH Ooee WpoOHoe pasfeseHve roMoreHaTa H Hccue- 
BaJIH AKTHBHOCTb OJHOBPeMeHHO B pa3sHbIX (pakWHAX CTPyKTyp. 
OnbiTbl UpoBosqunuch Ha 2—3-HefeMbHBIX MpopocTKax ropoxa, copT «IToGe- 
TeJIb», BbIPaleHHbIX B YCJIOBHAX BOMHOM KyJIbTypbl. BuyTpuKdeTouHIe 
YYKTYPbI BHIZeMAMUCh CeYIOULMM OOpasoM: pacTeHHA H3MebYaIHCb B Mle- 
ArACOBOM CTYIKe CO CMecbIO, Cosep Kale caxaposy (0,5 M), stunenquamMuH- 
paauetat (0,005 M) u K-docaruniit Oydep (0,006 M, pH 7,3—7,4). Pacrep- 
i KalllHila OTKUMaacb Yepes MOMOTHO MH H3 MOJyYeHHOrO roMoreHatTa BbIJe- 
uCb WeHTpHdpyrupoBaHWeM pH pas/IMUHbIX 3HAaYeHHAX Q TPH pakuuH 
yyKTYp. l-4 d@pakuwuA ocaxkalacb B TeueHve 10 MuH. mpu 3000 g, 2-H u 3-1 
akIiMi— B TeyeHHe 15 MHH. COOTBeETCTBEHHO pH 5900 g u 12500 g. Bprjenen- 
€ TaK¥M O6pa30M pak CTPyKTYp MpOMbIBaJIMCb CMeCcbIO, IPHMeHsABLUIeHCA 
A U3MCIbUCHHA pacTeHHH, MU CyCIeHAMpOBasIHCb B MAHMMaJIbHOM oObeme 05M 
<aposbl. Bce onepalluv MpOBOAMJIMCb pH O— + 5°. O MK Oop as Hon aKTHB- 
STH CYAMM MO pasHHlie B Morsonlenuu Oy, B OMbITHOM HM KOHTpOuIbHOM Mpobax. 
riomenve O, OMpeseiasiocb MaHOMeTpH¥eCKHM MeTOJOM B almapate Bap- 
ora. B KatectBe cyOcTpaTa OKMCeHHA HCMONb3OBaacb AHTapHad KUCIOTA. 
AKILMOHHaA CMeCb COsep2Kasia 2 Ml CYCMeH3HH CTpyKTyp, AHTapHy!o KHCAOTY 
02 M), ayenunosyto kucsoTy (0,001 M), MgSO, (0,001 M), caxaposy (0,4 M), 
pocdaruerit Gydep (0,01 M) pH 7,3—7,4. Uuxy6auna npogomKanacb B Teye- 
> 1 yaca npu 25°. JlaHHble mpHBogatca B uO, Ha | Mr oOulero asoTa, ompe- 
IeHHOrO MO MHKpOKbesIbaJi10. 
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V3 xpupprx puc. 1, Ha KOTOPOM NpeACTaBIeHbl THIMAHBIC [JIA HECKOJIDKE 
ONBITOR JaHHble HO pacnpesleneHuto WHKMOopasHO aKTHBHOCTH B pa3JIM4HB 
(bpaklusax cTpykKTyp, BUAHO, YTO UMKNOPopasHan AKTHBHOCTH Y SeJeHbIX Pach 
HHH, BbIPAalleHHbIX BNYCJIOBHAX KOMHATHOPO OCBeIMLeHHA (kpuBble /), cocpexor 
yeHa riaBHbIM O6pasoM BO @pakuMM YacTHU, OCaKMaloulMXcA B UNTEPBAad 
mexy 3000 v 5500 g. Mornomenve O, B STOH PpakUMH YaCTHL 3a CHET OKUCICHE 
AHTapHOM KUCMOTHI CocTaBHlo 3a | yac 145 pul O,/mr N wu conpsKeHo C nora 
ileHvem HeopraHHyeckoro cbocopa. HeGonpulan akTHBHOCTb (22 pul O./mr N 

oOHapyKeHHad BNepBoH pat 

fol) uuu (3000 g), yKasbiBaeT Ha Tt 
me N YTO CTPyKTYypbl, OOsajarouly 
140 WHKIOdopasHOH AKTHBHOCTHE 
HaUHHAIOT OCaKMAaTbCA TPH CK 
poctax WeHTpudyrupoBany 
HECKOJIbKO Oomee HH3KHX, Ye 
3000 g. AKTHBHOCTb OTCYTC 
BOBaJIa BO (ppaKUHH CaMbIX M@J 
KUX UaCTHL, OCaKaroluluxca 
uHTepBasie 5000—12500 g. Mi 
KPOCKONHYeCKHH KOHTpOJIb Tit 
Ka3asl, YTO UccIeyemble (pal 
IHW TIpef[CTaBJieHbl JBYMA Bil 
ylaMH CTpyKTyp: WUeJIbIMH, — 
Tak»xKe YaCTHYHO paspyLeHnik 
MH XJoponmactaMH HM 4yacr 
WaMH TpaBYIbHOH OKpyruik 
(bopMbI, NO pa3MepaM BO MHO 
pa3 MeHbIUe LeJIbIX XJIOPOMJ 
cros. [leppaa d@pakuua—ocai 
qatoulanca mpH 3000 g—e¢ 
CTOHT B OCHOBHOM H3 XJIOpi 
uacTOB HW HX PparMeHToB H 
Puc. 1. Lluknohopasnaa aktusnocts B pagawunpix HeOObIOM KOJIHUECTBe, B E 
@pakWHAX KJIETOUHbIX CTPyKTYp U3 NMpopocTkoB ro- Je TIPHMeCH, H3 MeJIKUX CTP 


De en tT mee Ce ee 
; ahd oe JMPOBaHHble pacTenns, i 
T/] —s3enenvie pactenns, pbipatienubie npn Huskux POS  COOTHOIMEHHE — CTPYKTy 
Temnepatypax. IlyHKtTupHble KpHBbie cootEetctayioT %4PaKTepHO JWIA BTOPOM, Hé 
@pakunu, ocaxgenHoH 3000 g; cnuomHbie — npu 6onee akTHBHOM @pakuun. 3 


5500 g (paklHa B OCHOBHOM cojep 

MeJIKHe CTPyKTYpbl Cc HeOOS, 

WOH MpvMecbio xsOponacToB WH Ux cOnomKoB. IJpH muKkpockonupoBaH 

TpeTbeH @pakuvH B owe 3peHHA COHapyxKHBaIOTCA B OUeHb HeG6OJ 

IWOM YMC, CKOPee BCErO B KaveCTBe 38arpx3HEHUS, CTPYKTYPbI, Oca pal 

mHecA BO BTOPOH Ppakuuy, T. €. NpH 5000 g, WH HHKAaKUX Apyrux BHAMMBIX CTP 
TYP eT. 

Hi3 NpMBeJeHHbIX aHHbIX COBEPIUEHHO OYEBUAHO, UTO pasnMUABI xapaKy 
pacnpejeeHua WHkIOPopasHOh aKTHBHOCTH 0 *@pakiMAM CBaA3aH C HeoMHal 
BbIM pacnpeyeseHvem CTpykTyp. Takum o6pa3om ycTanoBsenne Gonee TOU 
rpaHull CKOpoctel WeHTpHyrMpoBaHuA MpH COOTBETCTBYIONIEM LUTOMOrMUeCK 
M3YYCHHM AKTHBHOH PpakWMM NOSBOMMT B Mabueliwem cyenlaTb onpegeneHl 
3aKJOYCHHE O NPUpOfe CTPyKTyp, COMepxRaUlux UNKNOopasnHy1o akTHBHOCY 

B cBa3u C OOHapyXKeHHeM H3BeCTHbIX pasH4HH B OOMeHe cboTocuHtesupy 
IMMX M STHOMMPOBAHHbIX pacTeHHH MpeAcTapAno UHTepec Mpo“sBecTn nape 
Ne bHOe UCCNEMOBAHHE MOCMeEAHAX B OTHOMEHUH pacnpeseienna LuKNoopast 
AKTHBHOCTHB pasJIMYHDIX PpakUNAX CTPyKTyp. OKa3aocb (cM. pue. 1, KpuBnie | 
uTO XapakTep pacnpefenenua UMKMOpopasHol aKTHBHOCTH y STHOMMpOBaHMl 
MW 3eJICHbIX PaCTeHHH COBepHIeHHO OAMHAKOB, OnbiTb! NOKasasM, YTO y STHOMM 
BaHHbIX pacTeHHM AKTHBHOCTHIO (110 pt O./mr N 3a | vac) o6naqaer B OCHOB 
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pad dpakunsa. Kak u B cylyyae 3eneHbIX pacTeHuit HeOombIIAd AKTHBHOCTD 
HapyKMBaeTCa BO PpakM YaCTHL, Ocaxaiouluxca npH 3000 g, H MomHOcTHIO 
cyTCTByeT BO *pakuHH, Ocaxaioulelica npu 12500 g*. , 

OduapyXeHHble HaMH BeEJMYHHbI AKTHBHOCTH ObIIM JOBOJbHO BRICOKUMH Kak 
sCICHBIX, TAK H Y STHOJIMPOBAHHBIX pacTeHuit, OAHaKO Mp HeKOTOpHIX ycul0- 
AX ONPCNeHTb UNKNOPOpasHy!0 AKTHBHOCTb OYeHb TPyHO: OHA HIM He3Ha- 
TeJIbHa HIM NOMHOCTbIO OTCyTCTByeT. Tak, HCceqyaA pacTeHua, BbIpalleHupie 
ASIMYHBIX YCMOBHAX, Mbl OOHAPyXHIM HEKOTOpbie OCOGeHHOCTH PyHKUHOHH- 
BaHHA WHKIOPOpasHOl CHCTeMbI, 3aBHCAMIMe, MO-BHMMOMYy, OT CocTosHUA 
MOrO OpraHH3Ma HM TeX KOHKPeTHBIX YCJIOBHI, B KOTOpPbIX MpOMCXOAUT pocT 
pasBuTHe pacTeHult. 

IIpuBefenublli Marepvan KacaJicA JaHHbIX, MOJYYeHHBIX Ha 3eeHbIX pacte- 
AX, BbIpPalleHHbIX TPH KOMHATHOM OCBeULeHHH HW Ha STHOMMPOBAaHHbIX pacte- 
AX. Okasaslocb, YTO WHKNOopasHoli akTHBHOCTHIO He OO/afaioT HAH O6ma- 
OT B OYVCHb HE3HAYHTEIbHOH CTEMe€HH CTPYKTYPbI, BbIJeCHHbIe H3 3eJICHbIX 
CTCHHH, BbIPAWLeHHbIX B JIETHHH MepHok BpeMeHH B YCJIOBUAX eCTeCTBeEHHOrFO 
BeLCHHA pH TemMmepaTypax 20—25°. CneqoBaTenbHO, WHkKMOopasHan aKTHB- 
CTb HaXOJHTCA B OMpefeseHHOH 3aBHCHMOCTH OT TeMMepaTYPHbIX yCOBHit. 
JH CPpaBHHTeJIbHO BbICOKHX TeMIepaTypax (20—25°) aKkTHBHOCTb WukKsa 
Hapy2XKHBaeTCA TOJbKO B YCJIOBHAX HeMOCTATOUHOTO OCBeIIeHHA, Kak, 
TIpHMep, y MOJHOCTbIO STHOJIHPOBaHHbIX HW B8eJIeHbIX pacTeHHH, BBI- 
IeHHBIX TPH KOMHATHOM OcBeleHHH. CoflepxKaHHe xuopodpusana y nocnex- 
X (B NepBbIxX JByX PpakuUHAX CTPyKTyp), ONpeseneHHoe B CNHPTOBOM BbITS2KKE 
EKTPOOTOMETPHYeCKHM MeETOJOM, ObIIO HEBbICOKHM: OTHOIMeHHe XsOpodusisa 
oOuleMy a30Ty coctaBnao 0,3—0,35. LuxnodopasHaa aKTHBHOCTb y pacTe- 
M, MO/y4aoulHX JOCTATOUHOe KOJIMYECTBO CBeETOBOM ZHEprHu, MpoAaBuserca 
bKO lIpH HH3KHX TeMNepaTypax: HanpuMep, pH BbIpallHBaHHu pacTenuli 
\ceHHee BPeMA rofa, Kora TeMNepatypa Bo3sAyxXa cocTaBuseT +2° — + 12°. 
yuBbIe/// Hapuc. | XapakTepH3yioT paciipefemenhe LUKNOPopasHol AKTHBHOCTH 
@pakuvHAM y pacTeHHul, BbIPaWleHHbIX NpH eCTeECTBEHHOM OCBEIeCHHH B OCeH- 
€ BpeMA rosa, KOTOPOe He OTMHYAeTCA OT TAKOBOTO Y YaCTHYHO H MOMHOCTbIO 
AOJMPOBaHHbIX pacTeHHi. Kak uM Mpexkyle, 3aKOHOMEPHOCTb TaKOBa, ITO HaH- 
JibiueH AKTHBHOCTbIO OONaqaeT BTOPpad PpPaKUHA, AKTHBHOCTb He3HAUHTeIbHAa 
JepBoH PpakWAu H MOMHOCTbIO OTCYTCTBYeT B TpeTbel *PpakuHnH. 

_B cBa3H Cc OTKPbITHeM CboTOcHHTeTHYecKOrOo docdopunpoBanuaA (7), oOecrie- 
Balollero HapsAyy C MpoweccoMm oKUcAUTeNbHOrO doccopHsupoBaHua mpH 
HKUHOHHPOBaHHH UNKa Kpe6ca H paOM ApyruxX MpoleccoB sHeprerTuue- 
MM OOMe€H KJIeTKH, NOMyYeHHbIe HaMH *aKkTbl HABOAAT Ha MBICJIb O TOM, Y¥TO 
suMaTHuecKast CHCTeMa OKHCJICHUA KMCOT JM- H TPHKAapOOHOBOrO WHKa BKJIIO- 
eTCA B Mpouecce OOMeHa BelllecTB pH cTporo ompesenenHEX ycnoBuax. pu 
M (PYHKIUMOHUpOBaHHe CHCTeMBI, TO-BHMMOMY, BO MHOrOM ObycsOB/IMBaeTCA 
TOJIbKO TeMMepaTypHbIMM YCJIOBMAMH HW WHTCHCHBHOCTbIO OCBeLLeHHA, HO, 
HaM lipey(cTaBaeTca, H KaYeCTBEHHBIM COCTaBOM CBeTa. OJHOM U3 BO3MOXK- 
X MPH BKJIOVeHHA UNKOopasHolk CHCcTeMbI (PepMeHTOB B OOMEH BelllecTB 
aHH3Ma Moxer ObITb HEOOXOAMMOCTS NOMMepKaHuA ONpeeeHHOrO ypOBHA 
pruv B yCJIOBHAX, Kora MHbIe MyTH MpuToKa ee B OpraHH3M 3aTpyd- 
dbl. 

Takum 06pa30M, MOJbITORKUBAA MOJYYeHHbIe HAMM JIaHHBIe, MOXKHO CeaTb 
(MIoueHHe, ITO WUKMOopa3sHad AKTHBHOCTb JIOKAJIM30BaHa TOJIbKO Ha ompe- 
CHHbIX CTpyKTypax, Ocaxkaloluluxca B MHTepBasle 3000—5500 g. PyHkUHO- 
OBaHve WMKMOdopasHOl CHCTeMBI ONpefeAeTCA YCAOBHAMH pocTa H pa3- 
WA OpraHv3Ma, B YaCTHOCTH MHTCHCMBHOCTbIO OCBeLIeHHA H TeMMepaTypHbIMH 


* Korja Halla 9kcnepumMentambHas pa6ota Oblia yxKe 3aBepuleHa, NOABH.IOCb coobule- 
Cup (*), B KOTOPOM aBTOpOM onpeleanoch pacnpesenenne IMKIOpopasHon akTHB- 
TH lo dpakuwam cTpyKTyp “3 ropoxa. CmujsmM 6blI0 OOHApy2KeHO, ITO AKTHBHOCTHIO 
ajlaroT 4acTHIbl, ocaxkalounecs B uHTepBaie 1200—6700 g (T. e. B HHTepBase HeCKO.IbKO 
ee wHpoKom, 4em y Hac). IIpwyem no faHHbIM aBTOpa, 9TOT HHTepBall OKasaica 
PIMCHHO OJMHAKOBHIM [JIA Se/IeHLIX H STHOMHPOBAHHbIX pacTeHHH. 
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ycnosuamu. B.ycnoBHaAX JOCTATOYHO MHTeHCHBHOFO OCBeIeHHA AKTHBHOC 
O6HapyKuBaercA MpH BbIPaMlHBaHHH pacTeHH Mp HW3KUX TemlepaTyps 
Tipu cpaBHuTeJIbHO, BbICOKHX TeMMepaTypaxX AKTHBHOCTb MpOABAAeTCA Y STI 
JIMPOBaHHbIX MW 3eleHbIX PaCTeHHH, BbIPAWeHHbIX B yCJIOBHAX HeOCTATOUHC 
OcBelleHHA. 


Tlocrynuo 
9 1 1956 


UMTMPOBAHHAS JIATEPATYPA 


1A. Millerd, J. Bonner, B. Axelrod, R. Bandurski, Proc. Nat. Ac: 
Sci., 37, 855 (1951). 2 J. Bonner, A. Millerd, Arch. Biochem. Biophys., 42, ! 
(1953). 3H. M. Cucakau,H.M.Moco.sosa, Buoxumna, 19, 485 (1954). *T.Ohmurt 
Nature, 176,467 (1955). §&R.M. Smillie, Austr. J. Biol. Sci., 8, 186 (1955). © Re 
Smillie, Austr. J. Biol. Sci., 9, 339, 347 (1956). *D.1. Arnon, M. B. Allg 
F.R. Whatley, Nature, 174, 394 (1954). 
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Hornayn Arkanemun Hayr CCCP 
1957. Tom 112, NM 3 


XHMHYECKAA TEXHOJIOFHA 


Akxayemuk B. A. KAPIMH, B. M. KOBAPCKAA, JI. H. rOJIYBEHKOBA, 
M. C. AKYTHH uP. JI. COHHMCKHA 


BJIOK-MOJIMMEP HA OCHOBE ®EHOJIBHO-®OPMAJIbJEr MAHON 
CMOJIbI H HHTPHJIbBHOrO KAYYUYKA 


-B noclequee BpeMA B HTepatype nosBusocb Gombuloe KoNMYeCTBO pa6oor, 
CBALLCHHbIX MOJYYEHHIO MH WCCeAOBaHHIO HOBbIX BUAOB NOMMepoB — mpH- 


TEIX H OJIOK-MOJIMMepoB. ITH NOJMMepbI Obi NOMYYeHLIBOCHOBHOM XHMU4e- 
MMH MeTOJ{aMH HC TpuMe- 


HHeM ysibTpasByxKa (18). 
Hamu nojyyeH 60K- 
JIHMep (PEHOJIbHO-op- zy 
JIbJerHqHOK HOBONadHO 
[(OJIbI C HHTPHJIbHbIM Kay- 600 


KOM C MOMOUIbIO «Mexa- S 
tyeCKOrO» MeTOsa, T. e. & M0 
TONa, BbISbIBaIOLero Je- Sai 
pykumio MosuMepa mpH 


ITEHCHBHOM MCX@HHYECKOM ~ yp 
SeHCTBHH. Sal ne oe! 
B pe3yibTaTe pa3ppiBa /20t 
A3eH, BOSHMKarollero pH 
‘XAHHUeCKOH JecTpyKunH, 7 
ouMepax oOpa3yroTca 
OOOHbIe paMKaJibl, B3a- Puc. 1. 3aBncumocTb epopmalHH oT Temmepatyppl 
f(OJCHCTBHE KOTOPHIX MpH- (MPHaAowKeHHoe HanpaxKenHe o = 0,07KT/cm?): I — he- 
qu x oSpasosaniio Gaox- No"evo-opuareservaen cwons, 11 — Snow nomMep 
WIMMEPOB. (100 : 33), 72 — surpuapuplii KayuyK 
Mexanuueckoe Bos eH- 
Bue Ha MOJMMepbl OCYIIeCTBIANOCb HAMM Ha pHOope, aHanorH4yHom 
‘MCaHHOMY B JuTepatype (°), cocToameM H3 2 yAHTOK C HeOOJbIIHM 3a30poM 
SKY HHMH, OHOM Heno_BHxKHOM, Apyrok — Bpawlaromelica CO CKOpOCTHIO 
}06/mun. IIpouecc Begetca 6e3 noforpeBa, B Cpefe HHepTHoro raza. Bpema, 
oOxoquMoe fia OOpa30BaHHA aHHoro O0K-NomMMepa, — 4—5S MUHH. 
Tlonyyenubii MouMep pesko OTMM4YaeTCH OT HCXOHBIX KOMMOHEHTOB, OOvIa- 
A 3HAUMTeJIbHOM MPOUHOCTbIO, HC3HAYHTEJIbHbIM YJJIMHEHHeM HM CNOCOOHOCTHIO 
JIHOCTbIO paCTBOPATECH B alleTOHe HM OeHso0se (HOBOMAYHAA CMOWIa pacTBOpHMa 
alleTOHe H HepaCcTBOpHMa B OeH30/Ie, HATPHJIbHbIM KaydyK PacTBOpHM B alleTo- 
-H GeH30ue). 
BaoK-nomumMep Obl NomyseH pH COOTHOMeHHU CheHOJIbHO-popMaberny- 
ii HOBONATHOf CMOJbI H HUTPHIbHOrO Kay4yKa 100 : 33 (BecoBbIX YacTe;). 
TepmomexaHuueckoe HCcyleqOBaHHe MOyYeHHOrO MomMMepa, MpoBeeHHoe 
| MHAMOMeTpH4eCKHX Becax (puc. 1), MOKa3aJIO, YTO OH OTIHYaeTCH MO CTPyK- 
pe OT HHUTPHJIbHOrO Kay4yKa HW COXpaHsAeT CMOCOOHOCTb K TeYeHHIO IPH CpaB- 
TeJIbHO HeBbICOKUX TeMMepaTypax, XapaKkTepHy!o JIA HOBOJAYHbIX CMOJI. 
485, 


20 4 60 80 100 120 140 160 160 200°C 


. 


. | 

By0K-nowuMepsl OLWIM MOTyYeHbI TaK2xKe HW MPH Apyrux COOTHOMICHHAX HOBO- 
wauHoii CMoubIM HUTpHsbHOrO KayyyKa (100 : 100, 100 : 50, 100: 25 (puc. 2).) 
C ypemuueHvem. cosep2kaHuA HATPHAbHOrO Kay4yka B 610K-MomuMepe, M0- 


clequuii XapakTepu3yeTca OoubuleH 3/1aCTHYHOCTbIO, HO ake TpH COOTHOLIE= | 
aun. 1100.7-100; 9J1aCTHUHOCTB | 


61OK-MOIMMepa OKa3bIBaeTCA 3Ha-} 
YNTebHO Goylee HH3KOH, 4eM Y HC-} 
xoqHoro KayyyKa. Hu3komoueky-} 
JiapHas HOBOIaWHad CMOJIa Mpak-} 
|77  TuyeckuH He OOmajaeT 3aCTHYHO-} 
CTbIO, ABJIAACb XPYMNKHM TEeJIOM,| 
HopoadHo-Kay4yKOBbIi OJ10K-| 
TIOMMMep XOpowlo MpeccyeTca, Hi} 
IIpH BBeeHHH TeKCaMeTHJIeHTeT- 
paMuHa, aHayiorH4yHO HOBOaqHOu 
cmMovle, CMoco6eH K OTBepKJeCHHW.| 
OrpepK]eHHbIM OIOK-NOJMMeph 
10 CBOeMy TePMOMeXaHHYeCKOMY) 
MOBeAeHHIO TOoOeH OTBeEpKeH-| 
HbIM (pPCHOJIbHO-CopMasIbAerH THBIM) 
CMOJ1aM-pe3HTaM. 
B qaHHoM cu1ydae B 60K-NOsH-} 

as Mepe, M0-BHAuMOMy, Tak2Ke OOpa-: 
Y SPOOL 3yeTCA MpOcTpaHcTBeHHaA CTpykK-! 
0 44 6 8 100 120 #0°C typa, aro Mo_TBepxaeTcCA ycTa-} 

Puc. 2. 3aBucumocTs AetopmalluH OT Temnepatyphl HOBJIGHHEM PpaBHOBeCHA MPM BO3-} 
AA ONOK-NOMMepa Ha OCHOBE PeHOABHO~PopMab- eHCTBHH Ha OOpasell "arene 


D> 
S 


AbbhepHauua 
cS 
SS 


SJ 


uv 


JlerHqHOH HOBOMAYHOH CMOMbI H HHTPHJIbHOFO Ka- 
yuykKa, Mp COOTHOLICHHH HCXOJHbIX KOMIIOHCHTOB: Hal pA KCH, <A a ne 


1 —100:.25, i7—100:33, If —100: 50, HBIM) HenekieM pe) 
IV —100:100 (npHnoxenHoe HanpsxKenHe OOpasila B alleTOHe. 

o= 0,07 xI/cm?) PaBHOBeCHbIM MORYyJIb 93u1ac4 

THYHOCTH OTBepxKeHHOrO Tekca- 

MeTHJICHTETPpaMHHOM O0K-MomMMepa upuH 160° coorsercrpyer 70 kI/cm?; 

PaBHOBeCHbIM MOJYJIb 9aACTHYHOCTH (PeHObHO-cbopMasbyerusHOrO pesHTal 

B aHaJOrH4HbIX YyCNOBHAX cocTaBaaeT 4500 xKI/cm?. 


TocyyapcTBeHHbIH Hay4HO-HCCIeNOBaTeIbCKHH Ilocrynuno 
HM MpOeKTHbIM MHCTHTYT mwacTHyeckHxX Macc 6 IX 1956 


UWMTHUPOBAHHAA JIMTEPATYPA 


1H. Mark, Angew. Chem., 67, 2, 53 (1955). #® H. Melville, Trans. Am 
J. Plast. Inst., 238% 53,146 (1955), ° RR. ay 6s seat. Sci., 11, 531 (1953). 
4-A. Dunn, BooSitcead, OH. Mel vill ep imirans. Faraday See, anon 970 (1954).| 
SA. Woodward, G. Smets, J. Polym. Sci., 17, 83, 51 (1955). °®G. Bloom 
field, Rubber World, 131, 3, 358, 418 (1954). 7 C. Bamford, A. Jenkins, 
Nature, 176, 4471, 78 (1955). %A.Henglein, Makromol. Chem., 14, 2/3, 128 (1954). 
*W. Watson, D. Wilson, J. Sci. Instr., 31, 398 (1954). | 
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. Jloxrnayn Akagemun nayrx CCCP 
4 1957. Tom 112, Ne 3 


TrEOJIOPH A 


O. H. BOY u O. B. IOPEPEB 


®OPAMUHHGEPHI HW CTPATHTPA®HA KAMEHHOYTOVJIbHbIX 
OTJIOKKEHMH KAPA-TAY H 3AMAJHbIX OTPOrFOB TAJIACCKOrO 


AJIA-TAY 
(ITpedcmaeaexno axademuxom H. C. Hlamcxum 18 VII 1956) 


Tepsnie CBeJeHHA O reoOrHyeckom cTpoeHun Kapa-Tay noulyyeHbl BO BTO- 
9M NOJIOBHHE NpOuoro BeKa B pe3sybTate paoot M. B. Myurxeropa nT. JI. Po- 
AHOBCKOrO; Oosee yryOeHHoe U3yyeHHe reonoruu Kapa-Tay npousBoqusocn 
‘Tieppo yerseptu Haiiero crometua B.H. Be6epom u M. M. Bponnukospm, 
-traxxe J]. B. Hanupkunpm (1°). 

Tlocne OxTa6OppcKoli peBomouNH reosloruyeckve UccmeqoBaHua B Kapa-Tay 
PHHUuMatoT Coulee wupoKHe Maciuta6pr (* *). B pesysbTate 3THX paOoT Ha OCHO- 
aH u3yueHuA Opaxuonox B KaMCHHOYTOMbHBIX OTMOKeHUAX Kapa-Tay Bbrle- 
€Hbl HAXKHHH, CpeqHHl H BEPXHHH TypHe UH BH3e OT HHKHEFO JO BEpXHEPO BKJIIO- 
MTEJIbHO. Tora »Ke BMepBbIe YNOMHHAaIOTCA HaxOJKH B KapOoue Kapa-Tay 
OpamMuHndep, HAKeM, OAHAaKO, He H3yyaBUINxca. B 1953 r. cbopamunudeppl u3 
€CKOJIbBKHUX Pa3pe30B J@BOHCKHX HM KaMCHHOYFOJbHbIX OTMOReHUM Kapa-Tay 
mpeqenamuch A. M. Kyauxopo. Cuctemaruyeckoe usyyenne opamunuipep 43 
AMCHHOYFOJIbHBIX OTIOKeHHH Kapa-Tay mpou3Boqusocb B 1953—1956 rr. 
BTopaMu HacTOAmeH CTaTbH, paOoTaBluMH B cocTaBe IOxKHOo-KasaxcTraHcKou 
KcnequuHu Mockosckoro reosoro-pa3BeqouHoro HHCTHTyTa uM. C. Ops>KOHH- 
uyse u Ka3axckoro reosoruyeckoro yipaBjieHua. Bcero Oplm0 H3yyYeHO OKONO 
000 mmucos u3 25 paspe30B. Bombiiad 4acTb H3YYeHHbIX pa3spe30B pacmouio- 
KeHa B xpeOte BospuioH Kapa-Tay (Bopomgalicxul xpe6er, Llenrpambupiit Ka- 
ya-Tay u Cepepo-3anagupiit Kapa-Tay); HeckoJIbKo pa3pe30B u3y4eHoO B Majom 
Capa-Tay HB 3anagqHbIxX OTporax Tamacckoro Ama-Tay. Bpaxuonogbl “3 pa3- 
e30B OOpadaTpIBamuch M. VM. Ilep6akopolt, Kopanbl onpesenanucs T. A. Jo- 
pomoSo0Bol. 

B pe3ymbtTate mposemaHHoH paOoTbl B KAMCHHOYIOJIbHBIX OTOXKeCHHAX U 
ePXHel “ACTH NOACTHMAOWHX HX JeBOHCKHX OTMOmKeHHH Kapa-Tay u 3anaq- 
IbIX OTporoB Tanacckoro Ama-Tay ycTaHOBJIeHO JeBATb OCHOBHBIX (bayHucTu- 
@CKHX KOMIMJICKCOB, MOCMefOBaTeIbHO CMCHAIOWUX Apyr Apyra B pa3pese: 

I. Komnuexc ofHOoKamMepHbIxX (bopamuHudep (apxeciep, mMapaTypammuH, 
yOepuTuH, peakux Uralinella u Syniella) u pepxnegeBonckux Opaxuonog. 

II. Komnuexc c s4y0oTHpamu rpynnp Endothyra communis Raus., cozep2ka- 
WM HapALy C GO/bINMM KOMMYECTBOM OJHOKAMepHbIx (opaMuHuep IHAOTHPbI 
(3 rpyunbt Endothyra communis Raus., camoe Endothyra communis Raus. 
| Quasiendothyra kobeitusana Raus., xapakTepu3yroulue Cou sTpenb Llentpastb- 
oro Ka3axctaHa, a B Esponelicxoit uacra CCCP — 30ny maccopolt Endothyra 
ommunis H Hu2KenexKanlyio 30Hy Septatournayella rauserae. Kpome nepeuuc- 
[eHHbIX BUOB, B JTOM KOMMeKce cogepxaTca pezKue Septatournayella rau- 
erae Lip., a taxxe Endothyra parakosvensis Lip., E. cf. latispiralis Lip. 
orma minima, E. antiqua Raus., Septaglomospiranella primaeva (Raus.). 
IpucyTcTBue MocueqHHX MOXKHO paCCMaTpMBaTb Kak CBHJCTeMbCTBO B NOMb3y 
[AMCHHOYFOJIbHOrO BOSpacTa OTJIOXeHHH C JaHHbIM KOMIJICKCOM. 

B Manom Kapa-Tay com c paccCMaTpHBaeMbIM KOMIIJIeEKCOM Mpe(\cTaBJeHBl 
ISBeECTHAKAMH H JOJOMHTAaMH, B Tamacckom Ana-Tay — CBeTJIbIMH H3BeCTHA- 
‘aM MM TIOKPbIBaIOMMMM UX TeMHO-CepbIMH HCKpHcTbIMM oomuTamu. B Lenr- 
yanbHom Kapa-Tay cioga oTHocsTca u3sBecTHaku c Endothyra communis Raus. 
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AnanoraMu 9THX OTIO*KeHUM, 10-BHAUMOMY, ABsIoTCA usBecTHAKH Cc Productus; 
aff. kassini Nal. (°), a TakoKe 43BeECTHAKH H JOJOMUTHI Oa3asIbHOrO H HCKPHCTOFO 
TOpH3OHTOB (*) CoqHOKaMepHbIMH cbopaMuHuepaMu, ENMHMYHbIMH SHOTHPaMH, 
aMMOOak yJIHTaMH, PinepaMMuHamu vu Opaxnonogamu Spirifer kurban Nal. 

Ill. Komnuexc MHOrouuCJIeHHBIX OJHOKAMepHbIX cbopamuHudep, runepam- 
MHH MW pe/KUX BepXHeTYPHeHCKHX SHAOTHP. 

B cocrape 3TOrO KOMMIeKCa MPHCyTCTByIOT MHOFOUMCJIeHHbIe apxecdephl, 
napatypaMMunb! w3 rpynmpt P. cushmani Sul., tTy6epuTruupl, Hyperammina’ 
elegans Raus. et Reitl., H. minima Bir., H. aljutovica Reitl., Paracaligell 
antropovi Lip. u pegkue, MpHypoueHHble OOBINHO K BepXHeH YaCTH OTJOKCHUE 
¢ paccMaTpHBaeMbiM KoMmseKcom, Endothyra rjausakensis N. Tchern., E. recta 
Lip. u gp. 

TlonoxKenve STOFO KOMMIeKCa BbILNe KOMMIeKCa C SHAOTHpamu rpynmp En- 
dothyra communis Raus. u Hy2Ke OTMO*KeHHH Cc OoraTbIM THIMYHO BepXHeTyp- 
HelCKHM KOMILIe€KCOM (bopaMHHUep MO3BOJIAeT pacCCMaTPHBaTb e€rO KaK HH KHEM 
TYpHeHcKHH. =~ | 

Takum 06pa30M, K HHKHeMY TYPHe JOJKHBI ObITb OTHeCeHBI: B Masiom Kapa 
Tay u3BeCTHAKH C OMHOKaMepHbIMH (bopamuHudepamy, siexKaue BpILLUe a 
c maccopolt Endothyra communis Raus. 4 HH2Ke OTIO2XKeHHH C OoraTbIM THIMUH 
Bep XHETYPHEHCKUM KOMIVIEKCOM (opamuHudep; B TanaccKom Ana-Tay u B bopos 
Jlalickom xpeOTe Gembie MaCCHBHbI€e H3BECTHAKH, MOACTHAeMble JOJIOMHTaME 
c Kkommvuiekcom II uw MOKpbIBaeMbIe H3BECTHAKAMH BepXHero TypHe (Cc KOMIJe 
Kcom IV); B LlextpanbHom Kapa-Tay—rtypwlauckui, OesmbMa3apcKHi, HCKPHCTO 
mosocuaTHit HW aKkcalickul ropuH3onTpr (°,17). 

IV. Komnuekc MHOrOUHCJICHHbIX BEPXHETYPHeEHCKUX SHAOTUP UH Apyrux do- 
pamunudep, a Takxxe Opaxnonoy uU KopaOB. 

B 9TOM KOMIVIeKCe, HapaAy C NepexoRAWMMu U3 mpexnAyuero II] komnameKca 
MHOTOUNCJICHHBIMH OJHOKaMepHbIMH (opaMHHHdepaMu, MIpHCyTCTByIOT TaKkx 
MHOFOUHCIICHHbIe SHAOTHpE! — E. tuberculata Lip., E. rjausakensis N. Tchern. 
E. kosvensis Lip., E. inflata Lip. u ap., 13 Apyrux dopamunudep — Quasien 
dothyra compta Schlyk., Brunsiina krainica (Lip.) u ap., u3 6paxuonoy 
Spirifer grimesi Hall., Sp. cinctus Kon. u ap., a u3 KopammoB—Caninia cylind- 
rica Scouler. 

OTuIOx%KeHHA BEPXHerO TYPHE MOBCEMeECTHO MpeACTaBJeHbI TOMMeH H3BeCTHA4 
KOB C KpeMHAMU H OoraTo dbayHok; B LlentpanbHom u Cepepo-sanagquom Kapa- 
Tay 9TH OTJIOMKECHUA H3BECTHBI NO HaSBaHHeM OpralispicalicKkoro ropusouta (+4). 

V. Komnmekc MHOrouncmeHHBIX Opaxnonog (Productus pugilis Phill., Pr4 
pinguis M. Wood. u yp.) u dopamunudep (Archaediscus spirillinoides Raus., 
Tetrataxis eominima Raus. u ap.). puseyenupie BuAbI CBUAETeEIBCTBYIOT O cH 


3eHCKOM BOspacTe COfepxKalluX UX OTIOMKeHHH, a He BepXHeTypHelicKoM, Ka 
ayMasu paupue (°). Archaediscus spirillinoides Raus. oco6enHo xapaxtepe 
JIA HHKHeTO Buse. OTcyTcTBHe B V KOMIMVIeKCe BUOB, XAPAKTEPHBIX TOMbKO Lt 
Cpequero BU3e HM BCTpeuaIoulMXCA B BbIWemexanjemM VI KommuieKce, nosvoame! 
paccmaTpuBaTb V KOMIVI€KC Kak HW KHeBHSelickul. B Manom Kapa-Tay Hux 
HHH BH3€ TpeCTaBJIeH H3BeCTHAKAMH, NeCuaHuKaMH HM KOHPMOMepatamu; B Ta- 
jjacckom Ayia-Tay mecuaHucTbiIMl 43BecTHAKaMH; B Bowbuiom Kapa-Tay 9To u3Be- 
CTHAKH, N€CYaHHKH M aprHJWIMTbI KasanOysapcKoro ropusouta (11), noKppIBato- 
IMe HX MWIAHKOBbIe H3BECTHAKH H HHKHAA YACTb BHIIMeMeKallell H3BECTHAKOBOL 
TOJIIM. | 
VI. Kommutekc c MHorouncneHHEIMH (opamunudepamu u Opaxvonogamn, ue 
KOTOPBIX PsA (OPM B Apyrux pationax CCCP ue BEIXOAUT 3a TIpesenbl cpequerc 
Buse (Eostaffella ikensis var. tenebrosa Viss., E. proikensis Raus., Endothyré 
omphalota Raus. et Reitl. var. infrequentis Schlyk.), 13 O6paxuonoy — Giganto- 
productus striatosulcatus Schw. B Manom Kapa-Tay ormoxenua cpeqHero BH3€ 
TIpeACTaBNeHbI KOHTOMepaTamu, a B TamacckKom Ana-Tay u Bompuiom Kapa: 
Tay — CBeTJIbIMH H3BeCTHAKaMH. | 
VII. Komnuexc c MpeqcTaBuTetamu rpynmbt Eostaffella pseudostruvei 
i et Bel. u Archaediscus baschkiricus Krest. et Theod., ne XapakTepHBIMy 


J OTMOMEHHH [peBHee BepXHerO BH3e, H C THIIMUHO BepXHeBHselicKuMH Opa- 
vonogamu Gigantoproductus latissimus Sow., G. edelburgensis Phill. 

CoBMeCTHO ¢ YIOMSIHYTBIMH BHAaMH, NOSBOMAIOMIMMU ONpekeHTb BO3pacT 
ACCMATPHBaeMOro KOMIVIeKCa KaK BEPXHEBH3eHCKHH, B HEM I*pHcyTcrBywT Eo- 
taffella ikensis var. tenebrosa Viss., E. mediocris Viss. var. cupellaeformis 
fan., Endothyra samarica Raus., E. convexa Raus., u3sectubie B Eppo- 
elickoH uactH CCCP Tombko 43 cpegquero Bu3e, a TaK2Ke MHOrOUNCeHHpIe 
MJbl, H3BECTHbIE OT CpeyHero JO BepxuHero Buse (Endothyra globulus Eichw., 
lostaffella proikensis Raus. var. mstaensis Gan. u gp.). 

_ B Masom Kapa-Tay Bepxuuit Bu3e mpeycTaBseH KOHroMepatamn, B Tasac- 
KOM Ana-Tay u Bonbmiom Kapa-Tay — usBecTuakaMmu, OObINHO BeHYAIOLLUMU 
a3pe3 naeo30a. 

VIII. Komnaexc xapaktepusyroululica mpucytcrsuem Eostaffella pseudo- 
truvei (Raus. et Bel.) var. angusta Kir., E. postomosquensis var. acutiformis 
xir., Archaediscus postrugosus Reitl. B stom Kommuekce Hapsly c nepeuncuen- 
BIMH BHaMH, HEM3BeCTHbIMH B Esponeticxoli yacrH CCCP B oTmo2KeHHAX ApeB- 
ee BepXHero Hamiopa, upucytctByior Endothyra prisca Raus. et Reitl., Eo- 
taffella mediocris Viss. var. cupellaeformis Gan., E. prisca var. ovoidea Raus. 
‘[\pyrve BHAbI, XapakTepHble JIA BU3C H HEM3BeCTHbIe B Ooee MOJOMbIX OTMIO- 
<eHUAX. Kpome Toro, 3feCb BCTpeyaioTca mHOrouncaeHHBIe Globivalvulina 
x gr. moderata Reitl. u Apyrue BuybI, uMerollve Gosee WIMpOKOe BEpTHKabHOe 
acIpocTpaHeHHe. 

V3 6paxuonog otcioga M. VU. IWep6aKxopokt onpegenenpt Productus concinus 
ow., Pr. productus (Mart.) u Apyrue, B OOubUIMHCTBe CJIydaeB TO2Ke BepXHeEBH- 
eHCKHe BHJbI. 

‘OMHOBpeMEHHOe MPHCyTCTBHe BepXHeBH3eliCKHX H CpeHeKaMeHHOYTOJIbHBIX 
MOB 3aTPyAHACT OKOHYATEIbHOe pelleHHe BOMpoca O BOspacTe KOMIVIeKCa. 
I3BeCTHAKH C JTHM KOMMJICKCOM BCTpeyeHbI B Tasacckom Ama-Tay. 

IX. Komnaekc c mHorouncseHHpimu Pseudostaffella antiqua (Dutk.). 

B 93ToM kKomiueKkce, Hapawy Cc MHorouncmeHHbIMH Pseudostaffella antiqua 
Dutk.), mpucytctsyroT Archaediscus postrugosus Reitl., Eostaffella pseudo- 
truvei (Raus. et Bel.) var. angusta Kir., E. postmosquensis var. acutiformis 
<ir., Pseudostaffella composita Grozd.et Leb., Ozawainella aurora Grozd. et 
.eb., Heu3BecTHble B EpponeticKou yactuCCCP B oTmoxeHu ax ApeBHee Bep XHero 
lamiopa. IIpupeqeHHbIM KoMMueKc tbopaMHHUudep NO3sBOMAeT COMOCTABATb pac- 
MaTpHBaemMble OTMO2%KeHUA co coaMH c Pseudostaffella antiqua (Dutk.) apy- 
“xX palionop CCCP, oTHOCHMBIMH MHOrHMH HCCJIeqOBaTeIAMH K HH3aM OalKup- 
KOrO Apyca cpeyuero KapOoua ('°). B Manom Kapa-Tay 9To KoHriomepatTbl H 
I3BeECTHAKH, B TamaccKom Asa-Tay — H3BeCTHAKH, MepeKpbITHIe KOe-re BYJIKa- 
IOTCHHBIMH OTJIOMKCHHAMH; CpeqHHH KapOoH OGHapyxKeH TakxKe B pAe MYJIby 
; IlentpanbHom Kapa-Tay, rye OH NpescTaBseH H3BeCTHAKAMH C KOHrsOMepa- 
aMH HW MecCuaHHKaMH B OCHOBaHHH. 

BpillleH3s102KeHHOe MOKa3bIBaeT HECOMHEHHOe 3HaveHHe (bopamuHHdep Hu Opa- 
‘HONOR AA CTpaTurpapun KapOona Kapa-Tay. B pesyaprate usyyenua copa- 
juuucpep H3 KapOoHa Kapa-Tay ycraHopseHo npucyrtcrsue coes c Endothyra 
communis, yTOUHeH OObLeM TypHelickoro Apyca, B YACTHOCTH MOJIOMKeHHE BEPX- 
lei rpaHUllb!l TYPHe, BbIAeCHbI OTMOXKEHHA CpefHeroO KapOoHa HM HaMeTHJIOCb 
jomlee JeTAIbHOe pacueHeHHe H3BECTHAKOB TYPHe H BU3e Ha OCHOBaHHMH pac- 
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PEOJOrHA 


A. C. ECKHH 


K TEOJIOrHH YUWIKAHbUX OCTPOBOB O3EPA BAHMKAJ 
(ITpedcmaereno axademuxom H. C. Iamcxum 26 VI 1956) 


Teonoruyeckoe cTpoeHue YuIKaHbuX OCTPOBOB JO CaMoro NocseqHero Bpe- 
MeHU H3yyeHO HegocraTouHO. B uacTHocTH, COBepueHHO HeqocTaTOuHO usyueH 
KOMIIeKC 1 MeTaMoppuyecKUX JOKeMOpHHCKMX NOpog, CiarawouwluxX KOpPeHHOe 
OCHOBaHHe apxunemara. B muteparype MO 92TOMYy BONIpocy HMMerIoTCA JIMUIb 
KpaTkuHe, OTpbiBouHbIe cBegenua. VW. J. UepcKui OTHOCHJ MOpOsbl, CararoulMe 
YuikaHbu ocTposa K Bepxuemy sapycy JlappeutpescKoni cuctemut. IJo B. B. Jlama- 
Kuuy (1,°), VurkaHbM OCTpoBa CJIOKeHbI B IOKHOM CBoeH YaCTH apxeeM, a B 
ceBepHOolH — mpoTepo3oem. 

B aprycte 1955 r. HaMv Obl MpOBeeHb! paOoTH! NO H3y4eHHIO FeOJOrHH JO- 
KeMOpHiicKoro KommeKca ocrpoBosB. Ilo HawimmM HaOmogqeHuaM YuUIKaHbu OCT- 
pOBa CJIOKeHbI CTpaTurpapuyeckH eMHHOM TOMMIEH OCaOYHO-MeTaMopuyecKUXxX 
MOpoy, CpeU KOTOPbIX MO KOJMYeCTBY Pe3KO MpeoOaaioT MpaMOpbl. Kpome 
MpaMOpoB, OblJI OTMCUCH TaKxXKe LeJIbIN PAA APYFHX MOpoL. . 

PaccMaTpHBad pa3pe3 B HalpaBJIeHHH C 10ra Ha CeBep, MbI HaOoaem CJIe- 
Ayroulyio CTpaTurpaduyeckyro mocseqoBaTembHOCcTh (puc. 1). 

1. Topusout M,'. TuadbropupoBanuble poroBOOOMaHKOBBIe, IMPOKCeH-poro- 
BOOOMAHKOBBI€ H, BO3MOXKHO, OMOTHTOBbIC MWiarHorHelicbl HW KpHCTa/MYeCKMe 
cilaHib!. BugqumMaa MoulHocTnS fo 50 M. 

2. Topu3ouTt M,”. Oqnoo6pasHaa TOMA CpeqHe- H KPyNHOSePHUCTHIX Mpa- 
MOpoB Oesloro, CHexKHO-Genoro M cBeTNO-KpemMoBoro wupBeta. MoulHocTb 0 
900 m. Wuorga B mMpamopax sToro ropH30HTa OTMeYaIOTCA peqKve EAMHHYHBIC 
KPHCTaJIbl TPEMOMHTAa BeIHIHHOH JO HECKOJIbKUX CaHTHMETPOB. 

3. Topu3out M,?. Poropoo6OMaHKOBO-llarHOKa30Bble CaHUbI WU Wapa-aM- 
cuoomnte. Monyyocth 120—150 m. K stoi wacTu pa3pe3a mpuypoueHbl, n0- 
BUAHMOMY, HW KBOLHTHI, KOTOpble OUCHb YaCTO BCTPeYaIOTCA B POCChINAX BONH3H 
BbIXOAOB MOpoy ropu3outa M,°. B KopeHHbIxX O6HAKCHHAX ITH NOpOAb He O6- 
HapyKeHbI. 

4. Topusout M,*. Bempie, po3opple, (buoueTOBbIe H Me€CTaMH Cepble Nomoc4a- 
ThI€ Cpe{He3ePHHCTHIe H KPYMHOSepHHCTHIe MpaMmopbl. Cpequ HUMX OTe bHBIC 
yuacTKH OpeKYHpOBaHHbIX PO3OBbIX, CePbIX HJM (PHONETOBbIX H3BECTHAKOB, C He- 
OOJIbLIHMH 30HAaMM OTabKOBaHUA. Momnocts Jo 700 m. 

5. Topusour M,5. Pasnoo6pasupie semeHble uM 3eyleHOBaTO-cepple NOpoOspl. 
OHM Ha6I0faIvCb BAOMb CeBePHbIX MbICOB BosbuIOro OCTPOBa HM B HECKOVJIb- 
KHX OOHaxKeHuAX Ha ToHKoM ocTpose. [lo cocrasy cpequ HUX BbIemIOTCH 
XJIOPHTOBBIC, XJIOPHT-CEpHUATOBbIC, KBapU-C€pHIHTOBbIe, TasIbKOBO-XJIOPUTO- 
BbIec, XJOPHT-KapOoOHaTHble, aMpHOo-OMOTHT-CKaNOMMTOBLIC NOpObl HW CaHUpl. 
OTH, HECKOJbKO NecTpO MeTaMOpu30BaHHble MOposbl sameraior coBepmueHHO 
cOrlacHo C MpaMopaMu ropH3soHta M,* uw MpwypoueHbl K CeBepHbIM 4dacTAM 
paspesa Bceli paccMaTpuBaemoli TommM. Momocth of 1,5 yo 100 . 

Hecoraacus u nepeppiebl B Ipesemax paccMaTpuBaemoli Tou O6Hapy2KeHBI 
He OblIH. BasaJibHble KOHTJIOMepaTbl, HasIMuve KOTOPHIX npeynonaran B. B. Jla- 
MaKHH (', *), Ha MOMaqv OCTpOBOB TakxKe He Halijeubr. Ux OTcyTcTBHe y6e,u- 
TEJIbHO JOKA3bIBACTCH PANOM TOPHbIX BbIPAaOOTOK, MPOMAeHHbIX B MOsoce pes: 
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WaraeMOro KOHTAaKTa apxed HM mpoteposos. BpekueBuquple U3BeCTHAKH 10 
€M NIpH3HaKaM OTHOCATCA K TeKTOHHYeCKUM oOpasoBaHHaM, HM nOsTOMy He 
YT CYKUTb AOKA3aTebCTBOM MepepbiBa WIM Hecormacua B mipeyeax pac- 
aTPHBaeMOro KoMIWeKca. B Nob3y TEKTOHHYeCKOrO MIpOMCX@xKeHHA POBOPAT 
JHMM MHOPOUHCJICHHBIX, HECKOJIbKO 3aJICUCHHbIX, MHJIOHHTOB, 3€PKaJI CKOJIb- 
-HHA HW HeOOJIBLIHe 3OHbI OTaIbKOBAaHHA. 

Marmaruueckne nopogpl Ha nuomayn apxunenara YiIKaHbuxX OCTpOBOB 
[COT HESHAYHTeNbHOe paclpoctpanenue. B KOpeHHbIX OOHAKeHHAX OBI BCTpe- 
HbI atJIMT M OMOTHTOBBILi rpaHHT B BUJe COraCHbIXx H Ce€KYIWIMX KH HesHaun- 
AbHOM MOUHOCTH; JIMLUb B OMHOM culy4ae Oba @TMeyeHa xKUNA MOLLHOCTbIO 
4m. Ha cepepo-3anayHom Oepery ocTpoBa B Oeperosom ycryne Ha6.i0- 
WOCb ONMHOYHOE KOPeHHOe OOHAKeHHE ABrHTOBOFO NopuputTa. 
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Bce nopoyst ocaqouHoro KOMMIeKCa HeCYT 3HaqHTeNbHBIe Cie IBI MeTaMopH3- 
4. OH MpPOABAeTCA B NOMHOM MM YaCTHYHON MepeKpucTaMM3aluu MHHepasoB 
€X MOPOJ H B OTHOCHTeJIbHO BLICOKOTeEMMepaTYPHBIX ACCOMMAWHAX MHHEpasOB 
nopoyax. Bee nopogpl oOslaqaror XOpOulo BbIPaKeHHbIMH OACTHYCCKUMH CTP YK- 
amu. Ha cbone nocwieqHHX B CAHHHUHBIX CLYYaAX OTMCYAIOTCH CJIeQbI PeUK- 
BbLIX CTPYKTYp B Bue OacTONCaMMUTOBOH CTPYKTYPbI (B KBapll-CepHUUTOBOM 
(aHe), HIM MAKPOJMTOBOH HHTepcepTaMbHO CTpyKTYpbI (B 3eJIeEHOM XJIOpH- 
BOM CJIaHUe). 

Oco6o cileyeT OTMETHTb HaNMuHe PYTHbIX MUHepasJOB (XaJIbKOMMPUT WH U- 
iT), JOBOJIbHO YaCTO OTMeC4UaeMBIX B MpamMopax OOONX TOPpH30HTOB, HMHOra 
BHJIe JOBOJIbHO KPYMHbIx (fo 0,5 cM) BKpaneHHUKOB. ; 

Tlopogpl paccmaTpuBaemoro KommuieKca gajeraioT B BAe YSKOH MpepbiBi- 
OM MOMOCbI WHpHHO B2,5 KM, MpoTaruBaromelica Bao’ Bonbuioro YiukaHpe- 
) OCTPOBA H M10 MaJIbIM OCTpoBaM. B3aHMOOTHOMICHUA C APyrHMH ApeBHuMH ce 
IeKCaMH OMpeyeseHHOrO BOspacta He HaOmogaeTca. HeBo3Mox%KHO TakxKe ycTa 
BUTb MOMOXKeHHE NOAOWBLI M KPOBIH TON. B 9TOM OTHOIMeHHH KOCBCHHBIM 
M3HAKOM OTHOCHTeJIbHO OObUIeH JPEBHOCTH MOXeET ObiTb Oolee 3HAUHTCJIbHBI 
: 3M HOpO 1OXKHHIX YacTeH paspesa. 
eee B WesIOM WMpoTHoe. SameraHuve TOI E inet: 
TPOBOB MOXKHO OXapaKkTepH30BaTb KaK MOHOKJIMHaJIbHOe C TpeoOsay ee 
YYTbIM MageHvem (jo 85°) na wor. B o6HaxkeHuAx OTMeUaIOTCA MHOTOUHCA Be 
CTHBIC OTKJIOHCHUA OT WIMPOTHOM OPHeEHTHpOBKH. DTO OOBACHAeTCA IWWMPOK 
YOABJICHHEM CKJIaquaTOCTH Gosee BbICOKHX NOPAAKOB, YeM Ta KpynHaA cunts 
pa, YaCTb Kpblula KOTOPOM Mbl HaOwofaem. TpyHOCTb ae ne Hs 
[IX CTPYKTYpP, OCJIOXRKHAIOMNUX 3aleranve TOM, 3saksMIOUaeT ; i 


TyloWab BCeX OCTPOBOB apxuMesaraMOKpbITa MOMIHbIM (JO 10m u_ 6onee)} 
O3CPHBIMH, AJJIIOBHAJIbHbIMH HW JJIOBHaJIbBHbIMH OTJIOKCHMAMH. 

Kpome sToro, BbINCHeHHe XapakTepa CKJayaTbIX CTPYKTyP SHAaYHTCJIbHO 
YCJIOKHAIOT PAaspbIBHble HAPyiWeHHA. OHH MPOABMAIOTCA B MHOPOUHMCJICHHBIX 30- 
HaX MMJIOHUTH3alMu, OpeKYHpoBaHua HM ApoO6menua nopog. Boiqersiorca Ber 
rpylilibl STHX 30H, NpHYeM OTYTMMBO BUHAa pasHulla B UX BospacTe. Boviee ApeBe) 
Heli, HECOMHeHHO, ABJIACTCA 30Ha HapylweHua, MpoTarMBaromlasca Ha BowbioM 
YuiKaHbeM ocTpoBe oT ceBepHod yacTu OyxThl [lemepKa B WIMpOTHOM HanpaBse 
HH. DTa 30Ha CONPOBORMaeTCA WHPOKOH MONOCOH OpeKYHPOBaHHbIX H3BECTHA 
KOB, Y3KHMH MeJIKMMM JIMH3aMH MUJIOHHTH3HPOBaHHbIX OTAJIbKOBaHHbIX MO 
pO HW MUJOHHTH3HpOBaHHEIX Mpamopos. Jlia OombuleH YaCTH NOpO STOK 3OHbI 
XapakTepHa (pPHOMeTOBAA HIM POSOBAA OKPackKa, MO-BUAMMOMY CBASaHHaA C pH 
CyTCTBHeM CO@AMHEHHH MapraHija. Sona Npwypoyena K MpaMOpaM TOPH30HTa 
M,.*. Ee wipuna senoctosuua u jocruraet 400 M. Samepb! 3uIeMeHTOB paccJlaH 
WeBaHHA MOKasaJIM, YTO HapsAy C WHPOTHOM OpHeHTHPOBKOH 30Ha HMeeT Taye+ 
Hue, 6OM3KOe K BepTUKasbHOMy. Ha ceBepo-3anaqHOoM Oepery OCTpOBa 9Ta 30H4 
He IpocumexkKuBaerca. 

Ha Manpix YurkKaHbux OCTPOBax TakKe OTMCUAJINCh OTIACJIbHbIC HEOObIIME 
yudacTKH aHaJIOrH4HO H3MeHeHHBIX Nopog. J[pesHuli BOspacT STUX 30H A pooseHus 
NOATBEpKaeTCA BbICOKOM CTeMeHbIO 3aJICUCHHOCTH TPelHH KaTakJla3a HW TOYTHI 
NOHO MepeKpucTasu3salveh WeMeHTa OpeKYHpOBaHHbIX NOpod. 

B orsuuve OT 3THX 30H HapylieHHA B ABYX yuacTKax Ha BosbuwIOM OCTpOBE 
Ha61OLasHCb MOMObIe 30HbI ApoOseHuA. OHH CONMpOBOwRKMaloTcA MHOFOUNCJeH4 
HbIMH OTKPbITbIMH TpellHHaMu H TycTotamu. Ilo creHkam MocJIeqHHX OTMeUAHCE 
MHOPOUNCCHHBIC [PY3bl H WeTKH rpA3HO-OypoBaTbIX NOJYNpOspayHblx KpHCTas4| 
JIOB Kap6ouata BeHYHHOH AO 6 CM HW KOPOUKH KPCMHHCTO-H3BeCTKOBOrO COCTAaBa 
Oyporo uBeTa. het 

Kak BHO 43 NpMBeJeHHO"O BBIMIe ONHCAHHA, Ha MOWaqu YuIKaHbux OCT 
POBOB BCKpbiTa ApeBHAA, MOWHaA, cbayHHCTHYeCKH He OxapakTepH30BaHHas 
cTpaTurpapuyeckH euHaAd TOMA OCaMOUHO-MeTaMOpduyeCKHX NOpos Cc BeCbMa 
CBOeOOpa3sHbIM XAPaKTePOM NOCTPOeHHA paspe3sa H AOBOJbHO «MeCTPbIMH» TIpoy 
ABJICHHAMH MeTaMopdu3Ma. OrcyTcTBHe (bayHHCTHYeCKHX OCTATKOB, yaJseHt 
HOCTb OT NOOepexuH 03. Balikana H OTCYTCTBHE HENOCPeACTBEHHbIX KOHTAKTOH 
WaHHOH TOJILLM C JPCEBHHMH KOMIVJIEKCaMH ONpeeIeHHOTO Bospacta He MO3BOsAe 
ceHuac yBepeHHO HM OJHO3HAYHO yCTaHOBHTb cCTpaTurpacbuyeckoe cone cen 
paccmaTpHBaemoro paspe3a. Bo Bcakom cylyyae, npeqmomoxeHHe 06 apxelicKo 
BOSPaCTE TOJILH MOXKHO, O€3 COMHEHHA, OTBEPrHyTb, NOCKOJIbKy C THNMYHO ap xe 
CKMMH OOpa3soBpaHuamyv Boctoynok Cu6upu 3sToT KomMuiekKcC He CONOCTaBAM| 
Ilo Beet BePOATHOCTH PaCCMaTPHBaeMbili KOMIWICKC OTHOCHTCA K OOpasoBanud 
HM 2KHENpOTeposoHcKoro BospactTa. 


Uucturyt reonoruH Bocrowno-Cu6upcKoro dusmmana Tlocrynusto 
Axkajemuu Hayk CCCP 26 VI 1956 


UHMTHPOBAHHAA JIUTEPATYPA 


1B. B. JIamaxun, JAH, 79, N6(1951). 2B. B. Jiamakun, Yumxanpu ocTpol} 
Ba H NpoOjemMa mponcxoxyeHHa Batixana, M., 1952. 3.0. Uepcxua, Vasa 
Bocr.-Cu6. org. Pycck. reorp. o6m., Mpxytex. 9, Ne 5—6 (1878). HU. J. Ue pcKu i, 3an 
Boct.-Cu6. org. Pyccx. reorp. o6m., Upxyrtcx, 13 (1886). | 
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Hornayer Akanemuu nayr CCCP 
1957. Tom 112, NM 3 


; FEOJOrHA 


T. T. KJIYBOBA 


O MHHEPAJIOTHYECKOM COCTABE TJIMHMCTbIX MOPOA 
KPACHOUBETHOM TOJILM MPHBAJIXAHCKOrFO PAHOHA 
SANAJHOM TYPKMEHHH 


(ITpedcmasaeno axademuxom C. H. Muponoseim 5 VII 1956) 


_ B Teyenve mocueqHUX eT aBTOPOM TIpOBOAUMOCh CHCTeMaTHYeCKoe H3yyeHHeE 
MHHepasIOrHyecKoro COCTaBa MecYaHO-aJIEBPUTOBbIX NOPOA KpacHouBeTHOL Tos- 
MH cpequero nMouena [IpHOanxanckoro pationa 3an. TypKmenun (!). Pesyatp- 
raTbl HCCeAOBaHHA MOKa3aJN, 4TO Oe3 NPHBMeYeHHA PIMHHCTHIX MOPOL, Cylaraio- 
mux Wo 50% paspe3sa, HEBO3MO2KHO AaTb PallHOHaMbHyiO CXeMY pacuIeHeHHA 
sTOH TOMA. Ilo meroquke, mpeqoxwenHon IT. 1. Apyycunprm (?), aBropom 6piia 
MCCIeMOBaHa HeOO/bIWNaAA KOJVICKUMA PIMHACTHIX MOPOA U3 HetbTeHOCHOH Kpac- 
HOUBETHOH TomuH. H3yyenue MuHepasoru4yeckoro COCTaBa TJIMHUCTbIX MOpog 
MIpOBOAHJIOCb HMMepCHOHHbIM MeTOAOM. TvimnucTble Nopoybl MepBoHayasbHo 
ObIIH MOBeprHyTbl PpaHyJIOMeTpu4eCKOMY aHaH3y C BbI-eeHHeM (paki 
B Y3KHX npeenax. Ja sToro HaBecka Nopogp (oT 10 qo 20 r), npeqBapuTembHO 
OCBOOOMKJeHHAA OT KapOOHaTOB H 93EKTPOMHTOB, THAPaBsMYeCKHM cnOCco6OoM 
yeusacb Ha (Be (pakUHH: aleBpuToByto (>0,01 mM) uw nemuTOBy1o + KomuJO- 
WlasbHy!o. SaTeM Ha WeEHTpHdyre, Cc MOMOLLbiO CHeMHaIbHOH BOPOHKH JIA ylaB- 
JIMBaHHA KOJJOHAOB, (pakUHA NeMHTOBaA + KOJWIONabHad pasqelanach Ha 
ype (ppakHu: nesHTOByto C pasmepom Yacruy oT 0,01 mm yo 0,0002 mm u kKou- 
NOW aJIbH YO C pasMepom YacTHy<0,0002 mm. KovlmonqaibHad ppakuHa, ocax- 
JeHHaA H3 pacTBOpa SJICKTPOJIHTOM (COJIMHAA KHCJIOTA, aJIIOMO-AMMHaUHbIe KBac- 
Ibl), BbICYIWIMBa/IaCb H B JaJIbHeHWIeM CIeWHabHO He HcceqoBanacb. Muxpo- 
CKOMHYeCKH HCCJIEJOBaAIHCb aJICBPHTOBaH HW MeNHTOBaA (PpakUuMH PMH, KOTO- 
pble ObINH MOABeprHyTbl pasfeveHutO MO YJeJIbHbIM BecaM (rpaBHTal\MOHHbIlt 
ananu3). Jina pasqeneHua Opanacb *XHAKOCTh Tye yqebHoro Beca 3; 2,78; 
2,47; 2,20 u 1,80. IIpu komuuecTBeHHOM MoycyeTe MHHEPaJIOB MPHMeHAJICA HH- 
TEPPAJIbHbIM MeTOA, MOSBOAIONIMH NoydaTb Oomee TOYHbIe MaHHble O Maccax 
OTJ[CbHbIX MHHepasIOB B H3y4aeMbIX MoOposax. Pacyerbl noposoobpasyiometi 
WM akleCCcOpHo yacTeli KaK aJIeBpHTOBOM, TaK HM NeMTOBOM (:ppakM JaHb! M0 
OTHOINeHHIO K MaCCe COOTBETCTBYIOMUIeH PpakuMH. 

B meroyuKe HMMepCHOHHOrO HCCeAOBaHHA NeIMTOBEIX (PpakUM Opn [Be 
oco6eHHoctu: 1) nemuToBad (ppakUHA He BbICYIIMBamach, 2) B KayeCTBe HMMep- 
CHOHHOM 2%KUJKOCTH UCHOMb30BaaCb HKUAKOCTH Tysie, BOAHbIC paCTBOPbI KOTO- 
poli pasMYHBbIX yeJbHbIX BECOB MMCIOT PasIMYHbIe NOKasaTeNH MpeJOMJeHU A. 

Baokuefimeli OCOOCHHOCTbIO PIMHHCTHIX MOpOA KpaCHOUBeTHOH TOJIMIH AB- 
JIAeTCA HasMuHe MpHMecH YacTHL pasmepom Oovspie 0,01 mm. KommuyectBo 9THx 
YaCTHIL B OOpaslax TIMH M3 pasMyHbIxX patonos IIpuOanxaHcKo Aempeccnu 
Koule6eTca B npefenax oT 8 yo 40%. Msyuennue yxe TOKO 9THX MpHMecelt 
B [IMHHCTEIX MOpOfax JOMKHO OKa3aTb CYMIeCTBEHHY!0 NOMOIMLb Ip KoOppeA- 
WHH pa3pe3oB. 

Tlopoqoo6pasyioulHMH MMHepasamMu aJleBpHTOBOH (pakUMM TIM ABIAIOTCA 
KBapll, MoleBble WMAaTbI, XJOPHTbI H CJIOABI. 

Cpequ TeppHreHHbIX MHHepasoB aKIeCCOpHOM YacTH MpHCyTCTByIoT rpanat 
(x0 0,470%), pytua (40 0,014%), typmaauH (or 0,03 yo 0,13%), WupKoH (oT 
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f 
( 
0,02 qo 0,06%), MuHepasEI rpynnb! suZoT-WHoNsuTAa (oT 0,7 no 1%), xmoputa) 
PYAHBIX HW Ap. | a 

Jina rpanaTa xapakTepHb! COBepIWeHHO CBexKHE, HEIPpaBHJIbHO OCTPOYTouJIb 
HpIe OOJIOMKH C paKOBMCTHIM JIM HepOBHbIM H310MoM. IIpeoOnagatoT OecuBeTHE a 
pasHOCTH, HO YaCTbI H POSOBbIe CO BCeEMH OTTCHKAMM OT OJIeQHO-posoBoro JO HI | 
TeHCHBHO posoBoro. KomuyuecTBa rpanaTa HHOra HaCTOJbKO 3HAYHTEJbHBI, 4TO 
OH MOXKeT ObITb HCHOJIb30BaH B KOMMJIeKCe C APYrHMH MHHepasiaMH JIA UeJeK 
Koppesauuu. Pyrua BeTpeyaeTca B BAe OOJOMKOB pasHoOoOpasHon opMBTl 
IIpHCyTCTBYeT NOCTOAHHO, HO B HESHAYHTeIbHbIX KOMMUCCTBAX. SepHa Wp Kona 
upesBbIyaliHO pasHoo6pasHbl 10 dopme. KomnyuecTBeHHbIe COOTHOMICHHA OOJIOM4 
KOB C TCM HJIM HHbIM raOHTYCOM H3MCHYHBbI B pasHbxX OOpasyax. Ilomumo 6ec-| 
ILBCTHbIX, OObIUHbI PaSHOCTH 2%eJITOrO M posOBoro yBeTa. Popma 3epeH TypMay 
MHA, Kak T1paBHJO, HelpaBuJIbHO-NpH3smaTMyeckad. Pactipoctpaneubl Oypsie 
WM 3esleHbie TOHA. | 

O6pluHbIM MHHepasIOM TAKeMON (pakKUHH ABJIACTCA AHATA3, KOTOPHIM BCTpe- 
yaeTca vaje BCero B BHA MPAMOYFOJIbHBIX W1acCTHHOK m0 (001) u pasHoo6pa3- 
HbIX CpocTKOB. AyTHreHHOe MpOHCXO*KAeCHHE aHaTa3a HE BbISbIBACT COMHCHHA. 

Uro »e KacaeTCa TAKHX MHHepaJIOB TAXKEON (pak, Kak PyTHI, WUPKOHH 
MW TYPpMaJIHH, TO HECMOTpA Ha OWaronpuATHbIe KPHCTaJIOXUMMYeCKHe JaHHbIes 
(cpeqHee KOOpAHHAWHOHHOe YHCIO, cpeMHAA CHMMeTPHA UM MasbIli payuyc Mo} 
HOB), NOSBOMAIOINHe NpeANOMaraTbh HX BOSHHKHOBEHHE H3 PaCTBOPOB B HOPMaJIb= 
HbIX YCJIOBHAX OCaFOUHOH OOOMOUKH 3eMJIM, POPMa HX HaXOKJeHHA B rIMHAXK 
y6eHTeIbHO CBHUJCTEMbCTBYIOT OO HX AJIJIOTHTCHHOM TIPOHCXO*KAeHHA. 

Jima nmenHTOBOH dpakKUHH TvIMH TrviaBHeCHWHMH KOMMOHCHTAaMH ABI AIOTCH | 
aMopdHbIe OOpasoBanvA THApaTOB KpeMHe3eMa HM TviMHOseMa, BcTpeaaionaaas 
B Bue SectbopMeHHbIX H3OTPONHbIX OOpa30BaHHH, MOHTMOPHJIJIOHHT H KEESH-) 
CTbIc MHHepadbl Tpyunbl rHH (HOHTpoHuTHI). B 3HayHTebHBIX KONHUeCTBaX\ 
BCTpevaloTcA PUAPOCMON[bI, UCOJMTbI M THAporeMaTHT. OAHaKO H Ha OVO KBap-) 
Ia HW MOJIeBbIX WIMaTOB UpHxXog_uTcsa Ao 30% oT BceH NesHTOBOL Ppakuun. Axuec- 
COPHbI€ MHHePaJIbI AHAOPHUNEI BCTPCYeHHbIM B AJIEBPHTOBOH (bpakuuH. 

B o6pa3ue rmHubl H3 CKBaxKHHbI Lleutpaipyoro Hebut-Jlara (ray6una 2741— 
2747 M) B WeAMTOBOM (pakuUMN, NOMHMO YCTOHYMBLIX MUHepaJlOB (rpanarT, Wap- 
KOH, TYPMAJIHH, PyTHJ H Ap.) H PyAHbIX, NpeACTABJICHHbIX MarHeTHTOM H HsbMe- 
HHTOM, OOHapy2xKeHbI KBapy, (11,26%), momepnie tnaTH (13,11%), xnopuTeHl 
(4,845%), CcJlIOLbI (MYCKOBHT, OHOTHT MH CJOMbI C BKJIOUCHHEM PYJHbIX MHHe-} 
pasios) H Apyrue MuHepapl. [naByyio %e Maccy NeIHTOBOH dpakuuu 3Toro) 
oOpasia COCTaBJIAIOT H3OTPOMHbIe THApaThi KpeMHesema HU ruHHosema (44,07%). 
OTO %KeJITO-seJIeHbie, HHOra COBepwieHHO OecuBeTHbie (V = 1,516 + 0,004), 
a WHOra OKpallieHHble B Oypbie TOHa OKNCJamu xKeJIe3sa (V= 1,565 + 0,002) 
oOOpa30BaHHA HeNpaBHJIbHOH (OpMbI Cc OCTpbIMH KpasMu. UacTo onu nwacTHHe 
yaTOH (OpMbl H MMeIOT arperaTHoe ABynpesomenue A= 0,002—0,003. JIBy- 
pesioMieHve HHKOrga He OpiBaeT Bue 0,003, yale OHO 3HaUHTebHO HWKe. 
Betpeyaiotca STH OOpas0BaHuA BO (pakUHH C yebHbIM Becom 2,20—1,80 uw 
=<.1,80. 

SuHauTeIbHO TakxKe cosepaxanne (8,15%) xeNe3sHCTBIX MMHepasOB rpynnbl 
rHH (HOHTpoHHTOB). K HoHTpoHuTaM, MbI Bee, 3a MH. VW. Tun3s6yprom (3), 
OTHOCHM 2KeJIe3HCTbIE MMHepavib! FPyNNbl MOMTMOPHWIONUTA (‘pep pHMOHTMOpH= 
JOHUTHI MU dbeppHOelifeUTbI). ITO MHHEPAIbI OT 2%eJITO-3eIeHOrO JO KOpHuHe- 
BaTo-Oyporo I[BeTa C BbICOKHM J[BYNPeCJIOMJCHHEM, HMHOPa COBepuIeHHO Henpo- 
3Pa4HbIM H3-3a TyCTOTbI OKpacku. BeTpeyaioTca BO (pakKUMAX C pasHbIMH yJesb- 
HbIMH BecaMH OT 2,78 Jo < 1,80. 

B HeOoubwi0om KomHYecTBe (1,88%) OTMedaINCb PHApaTH3HpOBaHHble CMIOMU- 
cTbIe OOpasopanua. Ilo pacnpocTpaHeHHbIM B HaCTOAuee BpeMA MpescraBvie- 
HusM (*) PHApOCMOAaMU OOHIYHO HASbIBaIOT MPOAYKTHI Mepexoga COA B KaowH- 
HUT. B COOTBeTCTBHH C STHM HM MPHMAMCbIBAalOTCA ONTHYeCKHe KOHCTAHTbI - 


3aTEJIM MPeJIOMJICHHA, ABYMPeJIOMMeCHHA) NPOMe2KYTOUHbIE Me2KyY MYCKOBATOM 
WM KaoMHuTOM (Ng of 1,602 go 1,565 u A or 0,041 go 0,004). ’ 

OquHako Kak B OMMCbIBAeMOM, TaK MH BO BCeX APyrux H3y4eHHHIX OOpasax 
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MH HaMH Opin O6HapyxKeHBI MHOTOUMCIICHHbIe: PHpaTH3HpOBaHHble CWOAu- 
ble OOpas0BaHHs, HMeIOUIHe NOKASATeM MPeIOMJICHNA 3HAYHTeMbHO HIDKe TeO- 
THUeCKHX (Ng = 1,550—1,548 u umxe), gBynpenomnenne A = 0.002— 
003, uacTo 2xe CoBepmeHHO H30TPOMHNe. , 

B nesvtopol dpakuun onucpBaemoro o6pa3siia Tanne BO cbpakuuax 
20—1,80 u <1,80 OOHApyXeHO B3HAYHTebHOe KOUHUeCTBO (oKoo0 1%) 
CUBETHBIX H3OTPONHBIX CJOANCTHIX OOpa3s0BaHul c N = 1,5457. 

ITO CBHACTEIBCTBYeT O TOM, YTO FHAPOCMOAbI ABJIAIOTCH BeCbMa’ IMpOKOli 
yO, Kak NO MaTepHaJly, MOCYXHBIIEMY OCHOBOH AVIA UX OOpa3s0BanuA 
fanHsAM PaspyMeHHA STOO HCXOAHOrO MaTepHasiaY TaK HM MO ONTHYeECKUM KOH- 
PaHTaM. 

PpaputaMonnnie tppakunn, OGoraleHHble ruApocmoAUCTEIMH OOpasoBaHns- 
H C pa3JIMYHbIMH ONTHYCCKHMH KOHCTaHTaMH, MOFYT B JaJbHeliwiem H3yyuaTECA 
TIPHMCHeCHHEM TEPMHYECKOPO, PEHTTEHOBCKOLO H APYFHX MeTOJOB C UeJIbIO HaH- 
see TOYHOrO AHarHOCTHpOBaHHA STOH OOWMPHOH rpynnbl MHHepasoB.’ 

X OTA H3yyeHHe OpraHnyeckHx OOpas0BaHHi BIMMHAX He ObWIO LesbIO Halue;ro 
CCIE OBAHH A, OPraHHYeCKOEe BEMECTBO, OCHOBHaA Macca KOTOpOrO cocpesoToUe- 
apo ppakunax 2,20—1,80 u<1,80, ucceqoBanoch OMHOBPeMeHHO C MHHepasib- 
BIMH KOMIOHCHTAMH S3THX (Ppakwul. B onMCbIBeMOM OOpa3le Ha JOO OpraHu- 
eCKHX OOpasopanui npuxogutcsa 4,11%. UactTb oprannyeckoro BellecTBa MeTa- 
lOop*pusoBaHna Ao rpaduta. 

_ pynna ueotos coctapset 3,61% nenutosol dpakunn. LleonutTel qenatT- 
A Ha JIBe rpyliibl:. WeOMUTbI H3OTPONHbIe C MOKasaTeeM MpeMoMMeHHA< 1,509 
| WEOMHTbI C TAKMM Ke NOKASATeJIEM NpeJIOMJICHHA, HO AByNpesomAroule, 

A = 0,003—0,004. 

Bo dpakunun 2,20—1,80 pcTpeyeHo HeECKOMbKO OCKOKOB (KUCIOrO, CyAA 0 
WeNbHOMY Becy) ByKaHHYecKoro cTeKkma (V = 1,495). 

Orjenbuble (pakUHH FpaBHTaUMOHHOrO aHasH3a sTOrO OOpasua (2,78—2,47; 
»47—2,20; 2,20—1,80) Opimu uccneqoBaHbl TePMHYeCKHM PCHTTeCHOBCKMM HU 
JICEKTPOHHOMHKPOCKOMHYeCKHM MeTOaMH. Pe3sysbTaTbI STHX HCCeOBaHHH m0 
lOopofqooOpasyrolleh YacTH NeHTOBOH (tbpakUHH NOATBePAHH JaHHble, NOy4eH- 
[ble HMMEPCHOHHbIM MeTOJOM. AKleCCOpHaA YaCTb, CCTECTBCHHO, STHMH MeTOa- 
(M He Oblla OTpaxKeHa. 

B o6pasue rsivHbl 43 oOnopHol cKBaxKuHE! HeOut-Jlara (ray6nna 2116,3— 
117,10 Mm) 3HauNTeNbHaA YaCTb NeMHTOBOK (ppakUHH, TaK Xe Kak UH B Mpe/pl- 
lyuleM csly4ae, NafaeT Ha KBaptl MW MomeBple umatTb (27,0%), amopduble H30- 
poOMHble THApaTb! KpemHesema Hu TunHosema (21,5%), MMHepaJbl MOHTMOPHJI- 
[OHUTOBON rpynmpl (10,738%) uw rug_pocmtogE (oKon0 3%). Oprannueckoe Be- 
HECTBO cocTaBsseT 3,864% dpakuuH. Oxono 1% mpHxog_uTcA Ha NMpHT. 
 Tlopogoo6pa3yromyaa vacTb NemMTOBOH cbpakuwHu OOpasila TIMHbI U3 eCTeCT- 
SCHHOFO OOHAXKECHHA KPaCHOUBeTHOM TONMIN B UCHTPasbHOM YacTH NosmyocTpoBa 
JenekeHa COCTOHT H3 MOHTMOpHOHNTa (35%), KBaplwa HW MOMeBbIX IMaTOB 
29.6%), xmopuToB (12,78%), H30TPONHbIX rHApaTOB KpeMHe3ema H TIMHOSeMa 
20%) u rugpocsmog (1%). ; 

Pa3zHoo6pa3eH KOMMJICKC AKUeCCOPHbIX MMHepasOB, NpeACTaBMeHHbIM Typ- 
{ANMHOM, LUPKOHOM, PpyTH0M, rpaHatTom, AucTenoM 4 Ap. Bonbuioh npouent 
ppakunn (1,75%) NpHXOANTCA Ha JMMOHHT UM Apyrve kpacuble A Oypble ruqpo- 
KUCAbI 2Kee3a, OOYCIOBIMBaIOMNe KpaCHOBaTy!o OKpacKy 9sToro oOpasila 
IMHBI. 

Tlenutopas dppakuns oOpasiia rinHbl H3 eCTeCTBeEHHOTO OOHAaKeHHA KpacHo- 
[BeTHOM TOU Ha ChIpTAAHAMHCKOM CTpyKType Ha OAHY TpeTb COCTOHT H3 KBap- 
a H nomeBblx wnatos (36,68%) u Ha OfHY TpeTb M3 AMOpPHHIX rHApaToB Kpem- 
yegema uM rsiHHosema (32,25%). 

3nayntesbHoe pacnpocTpanenve uMeroT rHspocsiopbl. Kak u B MpeAbIAyuIMx 
yyaiX, THAPOCMOfAbl OTYETMMBO AeMATCH Kak NO yeJIbHOMY Becy, TAK H HO 
ITHUCCKUM CBOMCTBAM (MOKasaTesio MpesIOMMeHHA H JIBYIIpeJIOMsIeHHIO) Ha 
jeckolbKo rpyun. Tipu 9Tom, vem Gonbuie yAebHbIH Bec Ua es 
{MHEpasOB, TeM BbILUe HX MOKAsaTeJH MpeOMJeHHA H ABYNPeJIOMCHHA H ae 
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poT, Tak 4TO BO (pakluH yyeubHoro Beca 1,80, kak MpaBHJo, CocpesoTouH 
BalOTCA H3OTPOMHbIe CIOMMCTbIe YellylyaTbIe OOpasoBaHuA C HU3KHM 3Haue 
Huem N. IlopuqumMomy, 9TO CBxH3aHO CO CTeMeHbIO THuApaTayuH MuHepadol 
rpylnbl THApOcsuoF. x | 

J\A BbINCHeHHA COOTHOWeHHH pa3sIHUHBIX PpakUMHM rpaBuTalMOHHOrO CoO 
cTaBa aJleBpHTOBOH M MeHTOBOM pakuMi H3yYeHHBIX OOpasoB TIMH OblM 
NOcTpoeHb! Auarpammol (puc. 1). aa usyyeHHbIxX MOpOA XapakTep KPHBbIX Tpal 
BHTALMOHHOPO aHaJH3a AVIA MeJIMTOBLIX HM aCBPHTOBbIX (PpakUMl OKasasicA aHay 


JOrHUHbIM MH MAKCHMYMbI KPHBbIX JIA OOCHX (PpaKUMM COBEPLICHHO CHMMCTPHY 


( 
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Puc. 1. Kpupple pacmpemeneHua KONMUeCTBa OTACNMbHEIX PpakWHH rpaBuTalHOoH- 

HOrO COCTaBa aleBpUTOBOH WM MemHTOBO dpaKkuyh rau: A, 6 — He6urt-Jar, 

B— Uenexen, [—CpipTiaHmu; cnwOWwHbIe — menuToBad, IWITpAx-MyHKTHp — 
aJIeBPHTOBaA (bpakWHH TIHHbI, NYHKTHPHbIe — aseBpHTOBad Ppakuna Necka 


HBIMH, HW JIMIb JIA NeNHTOBOH PpakuUuu yembHOrO Beca <_1,80 Ha6moOMascaA Kak 
6bl BTopoH makcumMyM. Korga »%xe Ha JMarpaMMy rpaBHTalMOHHorO cocraBal 
aleBpHTOBOH WH NeHTOBOK dpakuHi OOpasua run! HeOut-Jlara Opwia Haneces 
Ha KPpHBad rpaBHTalHOHHOLO COCTaBa aJICBPHTOBOH PpakWHH MeJIKOSCpHHCTOFOK 
mecuaHuka H3 3TOrO Ke HHTepBasla, TO rpaBHUTaWMOHHad KPHBaA ee MOMHOCTb 0} 
copnala C KpHBOH rpaBHTalHOHHOTO COCcTaBa aJleBpHTOBOM dpakUHH rH 
(puc. 1). Oro cBHAeTeMbCTBYyeT, MO-BHAMMOMY, O TIpeHMYIIeCTBeHHO O60 
MOUYHOM MpOHCXOKJCHHH PIMH KpaCHOLBeTHOH TOIL. 

UccueqoBaHve MHHepasOrMyeckKoro COCTaBa TJIMHHCTEIX NMOpO KpacHOUBeT 
HOW TOM aeT BOSMOXKHOCTS CAeaTb CUIeAYIOULHe BbIBOIEI. 

1. [aHHMCTHIe NOpOAb! KPaCHOUBeTHOH TOM Tak Ke OoraTbl MHHepabHbIMAp 
BUlaMH, Kak HM Ooslee KPyNHOSepHHCTHIe MOPOAbI ITHX 2e OTOMReHHH U, KPOMe} 
Toro, OOorallleHbI NO CpaBHeHHIO C HAMM MMHepasaMu py! PiwH. 

2. Ita ocoOeHHOCTh MHHepasoruyecKoro cocTaBa TvIMHUCTHIX MOpox jaeri 
BOMOXKHOCTb HCIOJIb3OBaTb JaHHble NO HX MHHepasOrMyecKOMy CocTaBy JIA We-\} 
Je KOPpeIAWHH HEMbIX TOJII, B paspese KOTOPbIX PIMHHCTbIe MOpOAbl Hrparor}) 
3AMeTHY!O POJIb. 


VWxuctutyt Hepru Tlocrynusto 
Axagemuu HayK CCCP 28 VI 1956 


LWHMTHPOBAHHAA JIUTEPATYPA 


1-T. T. Kay6ona, Tp. Wacr. nepra. AH CCCP, 7, 184 (1956). 211. Tl. Aga 
AycuuH, J aMuuctHle ocagounpie nopomst, H3q. AH CCCP, 1953. *UW. UW. Puus6ypr,} 


M.A. PykaBbumHuKoBa, Mauanepabl ApeBHeh Koppl BplBeTpuBanua Ypana, Maz. } 
AH CCCP, 1951. | 
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Woraange Ankanemun Hayr CCCP 
1957. Tom 112, Na 3 


(FEOMOPH A 


Ba. A. KOMAP u H. M. 4YMAKOB 


O CPEJIHE- H BEPXHENMAJIEO3OHCKHX OTJIOKKEHH SAX 
BHJIOHCKON BHAHHbI 


(ITpedcmaeaeno axademuxom H. C. Hamcxum 18 VII 1956) 


Flo MOCJIe€AHErO BPEMeHH MpeAMoMaralocb, YTO MesosolicKHe OTMOKeHHA Bu- 
2UCKOM BUAAMHbI 3aerajoT Ha HWKHEM Maseos0e, acpeAuuli HM BepXHHl Maseo- 
M B 9TOM paloHe oTcyTcTByeT. BBuyy 9Toro mpecTaBAAIOT HHTepec HOBBIe 
HHBIC, CBHACTEIbCTBYIONMe O HaIHYAH B paspesax BuwrolicKoli Bab! Cpes- 
- HW BepxXHenasleosoHCKUX oTsowKeHHH. IIpeqmecTByroluluMu HcCIeOBaTeJIAMH 
WM OTJIOMKEHHA YACTHYHO ObIH OTHECEHLI K HH2KHEMY Masleo3o10, a YaCTbIO K Me- 
3010. 

Bnepsple cpeyuenmaleos0licKHe OTIOXKeCHHA B PaccMaTpHBaeMoM palione Opin 
KppiTp B 1953 r. C. H. Haymosoli, koropas B BepxHeli rumcoHocHol cBuTe 
_ Busmiouan ycTaHoBusia CNOpO-ibWIbIeBbIe KOMIJIeKCbl BepxXHetbameHcKoro — 
axKHeTypHelickoro O6HKa (*). [Ipopeyenupre B 1953—1955 rr. uccneqoBanua 
ISBOJIMJIM COOpaTb HaM HOBBIe JaHHbIe 10 ITOMY BOMpocy. OAHOBpeMeHHO M10- 
WNHCb (pakTbl, yKa3bIBarolliie Ha MpHCyTCTBHe B 3anaqHoH yactu BumrolicKon 
aJMHbI Ooee HH3KHX HM Ooee BbICOKHX TOPH30HTOB Maseo30s. B HacTosmee 
€MA CpeqHHH HM BepXHHH Maweo3s0H ycTaHaBIMBaeTCA B JABYX palioHax: Ha 
TlaqHoM Kpplie BuwiolcKol BUaHHbI HW B paltone KemneHqalckux AucmoKalni. 
MepBoM K cpejHemMy HM BepXHeMY Maeo03010 OTHOCHTCA TOMA NOpOA, 3aseraro- 
ad MexKAy OXapakTepH30BaHHbIMH TpalTOTHTaMM OTMOKeCHNAMU JIAaHAOBepu 
) KOHTHHEHTAaJIbHOM MecuaHO-KOHTIOMepaTOBOM CBUTOM HMKHero JeHaca. Hax- 
‘fl KPACHOUBeTHaA YacTb STON Tos, BHijemeHHan A. A. ApceHbeBbiM Hi ° 
», A. Upanonon (*) m0 Ha3BaHHeM BHJIOUaHCKOHM CBHTHI, CUMTaacb paHee He- 
OHH OTHOCHach kK roTmaHynt (?, *). Bore 6piia BEIeeHa Nauka CBeTVIbIX Mec- 
OB, HasBaHHad SMAKCHHCKON cBuTOH (*). Ee ycnoBHO CUMTamH HM KHeL pon, 
OTA He UCKsHOUaIM u Gomee ApeBHero Bo3pacrta (*, 3, °). 

Busrovanckad CBHTa HMeeT MOIIHOCTb He MeHee 100 M wu CuO%KeHa KpaCHO- 
YPbIMH VW 3eCHOBATHIMH AOJOMUTOBBIMM MepreJAMM, PIMHaMU HM aJIeBpOJIMTaMH 
TOJYHHCHHBIMM MpOCJIOAMH TeCuaHHKOB H H3BeCTHAKOB. B HMKHeEH yYacTH 
BUTbI BCTpeualoTCA MacThI runca, a B cpequel MU BepxXHel — TOHKHe CJION Tell- 
OBbIX TyoB u TyuTos (1°).B BusmoyaHCKON cBuTe Ha p. Busou €e IpHTOKAaX 
 H. Haymopoli o6Hapy2KeHbl Te 2Ke CHOPOMBbIIbIeBbIeE KOMMJICKCbI, TO H 

BepxXHell rumCcOHOCHOH cBUuTe p. Busouan. OTO, HapAyy C NOWHbIM JIMTOMOrH4e- 
KUM CXOJCTBOM H OMMHAKOBbIM CTpaTHrpaduyecKHM MOJIO%KeHHEM, MO3SBOJAeT 
apauileH30BaTb O6e CBHTbI. B HacTomee BpeMA, KpOMe CHOp H MbIIbIIbI, 
BUsHOUaHCKOM CBUTe OOHAPyXKeHbl ABYCTBOPYATHIe MCTOHOrHe UH MeMUAOPUTE!. 
lenufopuTEl, HalijeHHble B CpefHeH YaCTH CBUTHI Ha Pp. Busrol, onpeyeuvieHbl 
A. ©. Heli6ypr xax Heleniella typ. Theodori Zal. u Lepidodendron cf. sty- 
icum. Ileppax tbopMa H3BeCTHAa M3 BepXHero JeBOHa H HH2KHETO KapOona Jjon- 
acca HW pyrux palionos. Bropas u3BecTHa NOKa TObKO JIA BepXHero AeBoHa 
lon6acca. JIucronorne co6panbi B cpequeii yacTH CBHTHI Ha p. Bustouan. Onn OT- 
ecenp1 HW. M. Bapenmospm K wosomy Buy Palaeolimnadiopsis vilujiensis, 
ecpMa 6u3Komy K Palaeolimnadiopsis jonesi Raymond 43 HHKHerO KapOo! a 
lornanyun. IIpupeqenuble nmaseonTosorMyecKHe HaXxOQKH MO3BOJIAIOT HOCTa- 
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TOUHO YBEPeCHHO OTHOCHTb BHJIOUAHCKYIO CBUTY K BepXHeMy NeBOHYy — HUIKHED iy 
KapOony. i a 
Bpuesexalttad IMAKCHHCKAaA CBUTA 3aleraeT Ha BUJIOUaHCKOH C NepepbIBOM} 
BCJIECTBHE KOTOPOTO, MeCTaMH pa3MbITa TOJIULa OCAAKOB, BKJOUaIoMlad BUJO 
YaHCKYIO CBHTY, HMDKeJIeKalllMe OTOKeHUA TOTMAHAMA HW YaCTb BEPXHETO OP} 
JlOBukKa. Sta cBUTAa, HMeIolad BUMMY1O MOIHOCTh OKOJIO 100 M, cox*KeHa CBE : 
JIO-CepbIMH TeCKaMH C NOJYHHEHHBIMM MPOCOAMM U3BECTKOBHCTBIX NeCvaHyl 
Kos. [lecku cpefHe- H MeJIKOSEpHUCTHIC, KOCOCJIONCTHIE, NPCHMYIecTBEHHO MOJIM 
MUKTOBbIe, pexke — apkososple. B oTsMuNe OT aHAJOFHUHbIX MOpO HWAKHENG 
letiaca WeCKH 9MAKCHHCKOM CBUTHI, Mo JaHHEIM A. A. Apcenpezpa, B. A. VBano} 
pol (2) u M. E. Bepguuescxon (*), xopomo OTCOPTHPOBAHBI M OKATAHBI, a B uy 
TAKEION (ppakUHH NpeocOaawr pyMHbIe UNM YCTOMYMBEIC MMHepabl HM OTCYT 
CTBYIOT amM@uOOUIBI. | 
QMAKCHHCKAA CBKTA B PAE MECT NPOpBaHa TpalinamMu, pH 9ITOM BO BMeLIalo 
WX Moposax HaGmMofaroTcA ropsAuve KOHTAKTHI, a B Tpanmax — KCeHOJIMTHI Necda 
HHKOB. Ba2KHO OTMETHTb, TO MaJlarOHHTOBble MHHaJeKaMeHHBIe [Ma0asbl, Npd: 
PbIBAIOMHe SMAKCHHCKY10 CBUTY, MIPHCYTCTBYIOT B TabKe BbINeNeKAUX HK) 
HesIeHaCOBbIX KOHTJIOMEpaToB. ; 
B 9MAKCHHCKOM cBuTe Ha p. Busmol B page ToueKk coOpaHbi B Oouby 
INOM KOJIMYeCTBE YellyH, 3yObl M KOCTH KUHCTeMepbIX PbIO, YaCTb KOTOPbIX coy 
rjacHo onpeyenenusm JI. B. OOpyyepa mpHuayuexutT pblOaM H3 CeMeHCTBA 
Osteolepidae, 61u3KUM K KaMCHHOYFOJIbHBIM Buam pola Megalichthis. [pyras 
yaCTb COOPaHHbIX OCTATKOB HMeeT apXanyecCKHH OOJIMK H OTHOCHTCH K HOBOM y 
poy umu cemelicrsy. CemelictBo Osteolepidae cymecTBoBasio OT cpeqHero WeBO4 
Ha JO KOHWa KapOoHa (e€MHHUHbIe HAXOAKH HMKHEMepMCKHX NpeAcTaBuTesen 
STOO Ce€MeHCTBa M3BECTHbI WOKa TOJIbKO B Ces. Amepuke). Takum oOpasom, 
CeMeHCTBO OcTeosIeMuy, HapAAy co crpaTurpadHyecKuM NOJIO%KeHHEM STO CBUTBI 
BbILe BepXHeeCBONCKHX-HH KHEKAMCHHOYTOJIbHBIX OTJOMECHHU, OMpeWeAeT HAHA] 
Oomee BePOATHDIM BO3pacT ee KaK KapOoH. Bosee ToUHOe ONpesemeHHe YeLTyHt 
XOPOIO NOATBEpAKMaeT TOT BHIBOT. 
Vmerorcs yKa3anva (*) Ha HaxoKH B TaK Ha3bIBaeMOli <OpaHKeBOM» CBHTEE 
(aHaJiOr SMAKCHHCKOH CBUTHI) YeLyH «MaJIeOHHCHN», a TAaKxKe CNOP HM TIbIIbIBH 
BepXHETPMaCOBOrO-HH KHEPCKOrO OOMHKA. CneqyeT 3aMeTHTb, YTO B «OpaHKe: 
Byio» cBuTy I’. X. Makumtrein u B. WU. Kypnaep mectamu Bks1o4au, KpOMes 
M€CKOB S3MAKCHHCKOM CBHMTbI, BEPXHHe TOPH3OHTbI BUJIIOUAaHCKOU CBUTbI W HH K- 
HWe COM HMKHerO Jeaca. OueBuAHO, U3 TOCce_HHX H MpOMCXOAAT Me3030H- 
CKHE CHOPbI HW MblIbua, omMCaHHbIe E. ®. WatkuucKxon (°). Taxxe masio jaet 
AJiA ONpeeeHUA BOSPAacTa STOM CBHTHI YeWIyA pbIO, NOCKObKY MaseOHHCIM AB, 
KOTOPBIX, .OUCBU AHO, MMCIOT B BUY STH ABTOPBI, MOABUJIMCb B CpeqHeM JeBOHE, 
a BbIMepJIH B Mey. 

Ha sMaKCHHCKYio CBUTY HECOracHO HasleraroT KOHTIOMepaTbI HW MecKU yKy- 
ryTCKOM CBUTbI HH2KHero selaca (°). 

B pattone Kemnengsalickux (ucioKaunli K cpeqHemy HM BepXHemy Tase03010 
OTHOCHTCH MOMHad Tosa MOpo_, saleratoillasd B CBOMaX COAHBIX KYNONOB H 
M3aBHa OTHOCHBINAACA K HWKHeEMy Mavsesoro (°,8,°,1). Cambimu A peBHUMU OTIO- 
XKCHHAMH, STOO KOMIMJI€KCA ABJIAIOTCA HEMbIC KPACHOMBETHbIe H FHICOHOCHBIC 
NOpOAbl, HA8SBaHHbIC KEMMeHAAMCKOM CBUTOH. OTa CBUTa BbIXOJUT B aAqpax co- 
JiAHBIX CTPYKTYpP HW CHJIbHO OpekunpoBana. Ee monqwocTh cocTaBsaeT He MeHee 
H€CKOJbKUX COTEH MeTpOB. HanOOJIbUIMM PpasBHTHeM B CBHTe NOMb3yIOTCH Kpac- 
Ho-Oypble, rpyOble Mepreiu HW KapOonaTHbIe anespomutEl. B moquvHeHHOM Ko-- 
AMYECTBE BCTPevaioTCH MeMKOSEPHUCTHIC NeCuaHHKU uM TMHEI. B Bepxueli wa-’ 
CTH CBUTbI BCTpeyaloTcs MwacTbl rumca MowHOcTHIO WO 10M. C sToli cBUTOL CBA: 
3aHbI MCCTOPOMK CHUA KAMCHHOM COMM, KOTOpas, OU€BHAHO, BHEpUNAach B KeM-- 
NeHJAUCKYIO CBATY B BHC WITOKOB. 

Ha KeMMCHIAHCKYIO CBHTY B OOJbIHHCTBe CLyYaeB pesKO Hecormacno Ha-- 
J€PaioT MESOSOMCKHE OTJIOKEHHA, CAaraiouWe KPbWIbA KyMOMOB. OHaKo B pale} 
NYHKTOB MOXKHO HaOMOfaTb KaK OHA OVeHb MOCTeMeHHO Tepexo_UT B BEIeTe-| 
KAYO CBUTY JOJOMHTOBbIX Meprevlel, HSBECTKOBHCTBIX TIHH H MeCuaHHKOB. | 
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HM2KHEM 4YaCTH KPaACHOMBeETHBIX HM FUMCOHOCHBIX, a BRIE — cepbix. Buyluman 
MHOCTH UX 300—350 mM. XapakTepHbIM JIA 9TOL, Tak Ha3sprBaemoli KYPyHry- 
IXCKOIL CBUTHI ABIACTCH HANHYME HECKOMbKHX NaveK KUCIbIX BUTPOKMACcTuUe- 
HX, KPUCTAaIO-BUTPOKMACTHYECKUX M MeMMOBLIX Ty(poB Hu TybdpuToR (2°), no 
ABJICHHIO KOTOPBIX YCNOBHO yCTaHaBMBaeTCA ee NofomBa. B Bepxueli vacru 
7pyHrypaxcxon caput C. H. Haymosolt o6napyxxennr CNOpbI HW IblIbla, KOMN~ 
‘KC KOTOPBIX pe3KO OTIIMGAeTCA 


'KOMIVI€KCOB CHJIypa wiMpo- “pedwee mevenue Paden Kemnendaiichkux 
IM pa3sBUTHeM crop JpeBHHx P. Guna - Gucnohkayad 
\MOPOTHUKOOOpa3HbIx uuMeeT 8 a 
PxXHeeBoucKuH, ONH3KHH ne — 
amenckomy o6suK. S om 

| Bepxuuii Kontakt Kypyn- {|S 


PAXCKOM CBHTbI H HeMocpel- 
€HHO slexKawHe Ha Hel OT- 
MKeHHA HaOmofaTb He yya- 
bcb. Ha p. Copoc Onita BcTpe- 
Ha pOccCbillb KPYIHbIX TrJIbIO 
JICTONMUTYATHIX TlaJICBbIX 
OMATOJINTOBbIX H3BECTHAKOB, 
€HOBATO-CepbIX Mepresiel u 
IKOSCPHHCTHIX T€CUAHHKOB. 
JIbIIYIO PpOJb B  PpoOccHINU 
PaioT H3BECTHAKOBO-Mepre.ib- 
le OpeKYHH, CBASAHHBIe, OUe- 
HO, C pa8MbIBOM BOJOpoc- 
BBIX OnorepmM. B onucaHHpix 
pofqax omafawTca uvenlyy 
@YJIbKpbl, MpHvaynexanue 
HOHJHBIM H 3HadHTeJIbHO pe- 
>KucTenepbim pbiOaM, aTaK- izs|d fod «6 
>MeJIKHe HeIpaBHJIbHO 430- 

yTbie OOpa30BaHHaA, HanomMu- 
joe ceprys. Cpequ co6pan- 
x octaTkop A. B. Xa6aKkos 
HapyXuJI HECKObKO pa3sHbIx 
OB uelllyH, CXOAHBIX Cc 4ue- 
eli pbiO 43 cemelicTB: Palae- 
iscidae (oco6eHHO ¥acTO MelI- 
X maneonucuuy poga Am- 
ypterus), Colobodontidae, Puc. 1. Conoctasnenne pa3pe30B cpeyHero H Bepx- 
atysomidae, Bolastraniidae, ero naneosos sanaquoit yactu BusoficKol BmaquHbl: 


ate: ‘| : 1 — raneynuku, 2 — neck W mecuaHuKH, 3 — asieB-- 
elacanthi- Hi, , 
mionotidae u Coelacanthi POJHTbE uw raul, 4 — Mepremu, 5 — H3BeCTHAKH, 


me Ha ochopanuu  9toro 6 — fonomuTh, 7 —runmc, 6 — KaMeHHas COJib, 
'B. Xa6Oaxos mpeqnomaraet 9 —Tybet uv TYPhuTH, 10 — Tparnnyt 
>KHeTpuacoBLili — BepxHe- 

pacxiti BO3pacT BMelarollux™ nopoyx. PayHucTuyecKad XapakTepucTHuKal 
TOMIeEBbIe HAGJIONCHUA 3aCTABIAIOT HOMeIaTh STOT CBOeOOpasHbIi KOMIeKC 
poy BbuLIe KyPyHrypAXCKOLM CBUTHI U JaTb emy OTJembHOe HasBaHHe. Ilo me- 
Y HaXO*KeHHA STH OTMOKEHUA YOOHO HasBaTb copoccKoli cBuToi. Ilocuex~ 
A HeCOrsacHo MOKpbIBaeTCA MecuaHHKaMU HM KOHTOMepaTaMH TaOacbIHACKOL: 
ATEI, BO3pacT KOTOPOM YCNOBHO onpeyemHeTCA KaK HHIKHHU seliac — Bepx- 
HU Tpuac, BBUAY TOTO 4TO BHIUe Hee COrsacHo 3aleraeT yKYryTCKad CBUTAa 
wKHero siehaca. 

| Vimeroueca anupie 103BOuIAI0T COMOCTaBUTb paspesbl CpeqHero HM BepXHero: 
ne030s1 3anaquoro Kpbiia Busmolickoit snaqunp Hu Kemnenfqalickux [McsloKa- 
i HM YTOUHUTh BOSpacT HEKOTOPbIX CBUT B NOcse{HeEM (puc. 1). [Ipucyrersue 
bHBIX CHOPO-HbIIbUCBbIX KOMIVIEKCOB, a Tak2Ke ONMSKUM JIMTOJOLHYeCKUH: 
igh 499) 


‘Copacagan TaGacenéchaa 
7 


D, 


{ 
KypyHeypaxckan cluma 


ma 


Gumovanthasa \Iuakcurteha 


Meukeckas 


kemhendauckar céuine 
J cel 
Heckontko comen mempob 


COCTaB WM HasMUHe MpOcMoeB KHCMEIX TyYPOB UTY@PUTOB, NOpoA HHTAe B Haley 
patione Oombuie. He BCTpedaouluxca * HM CAY2KaMX OO_IMHO XOPOWIMMH KOppe 
AATHBAMH, MOSBOAIET MapaseH3OBaTb BUJOYAHCKYy!O Hi KYPYHrypAXCKYk 
CBUTbI HM OTHOCHTb MOCAeAHIOIO K BepXHeMy jeBOHY — HMKHeEMy KapOony 
Kemnengsiickyio CBATY, CBA3AHHYIO C KYpYHTypsAXCKOM CBUTON noel 
nepexoJOM, ClekyeT OTHOCHTb K JCBOHY. 

PaccMorpeHHblii MaTepHaa CBUJeTeIbCTBYeT O IMPpOKOM pacmpocrpanentt 
cpequero HM BepXHero Mameo30c B 3anaqHou yacTu BusocCKOM BNa_MHbI H 103B0 
JIACT BOCCTAHOBUTb HHTepeCcHbI 9TaN B ee pasBUTHH. SHAYMTebHaA MOULHOCT, 
9THX OTMOMKEHHM yKAaSbIBaeT Ha TO, UTO 3anaquan YacTh BuswolcKon Bra QM 
HMHTCHCHBHO MporMOalacb yxKe B CpeHem Maseo3oe. 


TeomormueckKHH MHCTHTYT TlocrynHa0 | 
Axanemuu Hayk CCCP 11 VII 1956 


ULHMTHPOBAHHAS JIATEPATYPA 


1@,.A. Anexcees, H.M. My3nueu ko, Her. xo3., W9 (1939), 2A. A. Ag 
ceupes, B.A. Upauosa, Bonpocpt reosoruu Asuy, 1, 1954. 2 ME. 4b epee E 
ckKa 4, TAH, 96, Ne 2 (1954). 7M. E. Bepauuesckaa, JIAH, 105, Ne 2 
57]. A. Kpamotrxuu, 3an. Pyccx. Teorp. o6m. no o6uy. reorp., 3 (1873) ° B. H. K yf 
naes, H.A. Kunopuuos, Yu. 3an. Capar. yHus., Bin. reom., 45 (1955). %7O.W. Ha 
KuH@oposa, Marep. BCEITEM, nos. cep., o6m. cep., B. 7 (1955). 8 A. T. Pont 
auukut, Has. Deon. xom., 37, Ne1 (1918). °%T.9. Opumenuhenbha, Oruer Het; 
ne 3a 1983 r., 19386. 1H. M. Uymaxos, EVAL) Heuaaes a, WAS 106i 
(1956). 


* 

: Kucapie Typorenuble nopoms, oveBuyuHo, Toro xe Bospacta, OOHapyxeHEI, MO ycCTHON 
cooouenu1o B. H. Pri6uerxora, na BbIcuINx ToUKax Bofopasqena pp. Mapxa u Mapxapa, Pr 
OHM 3asleraloT Ha OTMOMeCHHAX OPAOBHKa. i 
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Hoxaage Akaygemun nayx CCCP 
1957. Tom 112, Ne 3 


PEOJIOrH A 


r. A. MAKCHMOBHY 
“ 


CHOBHDIE THMDbI PHAPOAMHAMHYECKHX MPO®HJIEM OBJIACTEM 
KAPCTA KAPBOHATHDbIX H CYJIB®ATHbIX OTJIOOKEHHA 


(ITpedcmaeneno axademuxom JI. B. Haausxureim 80 VI 1956) 


B oOactax, re pasBuT KapcT H3BECTHAKOB, JOJIOMUTOB, ruMCcOB, anrvgpy- 
B H MepeXOAHbIX pasHOcTell, HaOmoaeTcA cBOevOpasHbIii THAPOMMHaMU4e- 

Hi MpoduJib, KOTOpHIM Obll OXapakTepH30BaH JIA Clyyan HamMuNa MarucT- 
aJIbHOH peywHol aprepuu (°,”). Ecnu yuectb cxemy cToka 3. A. Maxeepa (°), 

THAPOMHAMMYeCKHE 3OHbI KAPCTOBbIX BO OyAyT culenyroume (cm. Tab. 1). 

Kpome Toro B HEKOTOPbIX CKJ1aq¥UaTbIX TOPHBIX COOPpyKeHUAX, palloHax He- 
aBHerO H COBPe€MeHHOPO BYJIKAHH3Ma KapCTOBble ABJICHHA OOYCJIOBJICHbI BbIILe- 
a4MBaiolluM JeCHCTBHeEM BOCXOJAUIMX TYOHHHbIX BOJ| — TepMaJIbHbIX yruie- 
MCJIbIX HW ApyrHxX, NOCTyNaoulHX riaBHblx OOpasom mo pasnomam (IlaTuropck, 
JaxapencKand nemepa, [pannuKkuli Kkapct Ha p. Beupe B UexocnopaKun ui Jp.). 
3 Tockane OopoHocuple lapo-ruypocysmbpatepMaJibHble MecTOpOXKeHHA TIpH- 
‘POYeHbI K BEPXHETPHACOBbIM KABEPHOSHbIM M3BECTHAKAM H TPelLHHOBATbIM aH- 
‘Hputam (*), re BOAbI, BEpOATHO, BO3JelCTBYIOT Ha 9TH KOMNeKTOpHI. B pyy- 
10M KapcTe KapOOHaTHBIX NOPOA WAPKYJAWNA BOA, OONaaiomux cymbPaTHoli 
rpeccuel, cBoeoOpasHa HW Maso H3y4eHa. 

B 3aBHCMMOCTH OT MOIIHOCTH HV Moma KapcTyrolllerocs’ MaccHBa, OJHOpOL- 
{OCTH NOpOA, HaJIMYHA HIM OTCYTCTBHA HEKAPCTYIOMIMXCA TMwacTOB, ABH KeHUL 
€MHOM KOPbI, PaCWICHeCHHOCTH HJIH HepacaIeHeHHOCTH MaCCHBa TpaH3HTHbIML 
faPUCTpaJIbHbIMH Pe€KAaMH, JJICMCHTOB 3aJleraHHA KapCTyIOWMxXcA MOpoy, reo- 
AOPPoOMOrHyecKHX, KJIMMATHYECKHX H pAa Wpyrux sPakTopos Habsofaetca pas- 
IM4UHOe KOJHYCCTBO FHApPOAMHAMMYeCKNX 30H KapCTOBbIX BO, H3MeCHAeTCH UX 
<apakTep WH paciipeyenenue. HanOouee BaxkKHbIMH (PaKTOpaMM ABJIAIOTCA MOLI- 
4OCTb, IIpOCTpaHcTBeHHOe pacmpocTpaHenne KapcTylolelica TOM, reoTeK- 
roHHYeCKHe HU TeoMopmouorMyeckHe YCJIOBHA, CTEMeHb PaCWIeHeEHHOCTH pesbedpa 
41, B YUACTHOCTH, HaJIMUHe WMH OTCYTCTBHE PeUHbIX JOJIMH, sTeHporeHuyeckue 
(BU2KCHHA WH HX HalpaBJeHHA, MOMOMRKeHUe KAPCTOBOM OONACTH OTHOCHTEIbHO 
MiopcKoro Oepera, KJIMMaTHYeCKHe YCIOBAA — COBPeMeHHbIe H HeaBHero NpoL- 
jyoro HM HeKOTOpble Apyrue. 

Muoroo6pasve OOcTaHOBOK 3eMHOM KOpbl H COOTHOMIeHHH NepewiceHHBIx 
(bakTOpOB OOYCIOBMHBAeT HE TOJIbKO paSHOE KOJIMYECTBO 30H WMPKYJIAUMH, HO 
M pasimunpie ux KoMOuHauHH. Jipa-Tpu cayyasn OpliH yxe yKasanbl (*, *). 
[Ipupegem HeKOTOpbIe OCHOBHbIC THMbI THAPOAMHAMHYeCKUX Mpodusen KapcTo- 
BbIX OOacTelt. 30Ha MOBepXHOCTHOH WHPKYJIAWMH, a TakxKe Mepexofnan 30fa, 
Haxo\aMadcAd Ha 30HOM TOPH3OHTAIbHOM WApKyJIAWNU, OCOOO HE paccmaTpH- 
aIoTCA, HO TMOspasyMeBaIorcs. ’ 

Tun. 1. UmMeeTca TOABKO OHA 38O0HA BEPTHKAABHOU 
HUCXORAMeH WHPKYAAUMH KapcTOBHX BOQ (pue. }, 
IA). Dror Tun HaOm0faeTCA B KapCTYIOMMXCA MACCHBaX, NOJCTHJIACMBbIX BOO- 
TIPOHHUaeMbIMH HEKAPCTYIOUIMMUCA NOpOaMH, NOJOWBA KOTOPbIX HaxoWUTCA 
BpILe YpoBHA TOs3eMHbIX BOX paliona. IIpumepom saBastorca KppimcKue Ath! 
TaM, Pyle H8BECTHAKM MOACTHMAaIOTCA KOHTOMepaTaMM’ MW NecuaHHKaMH, Jlexa- 
WIMMU Ha BOJOyMopHEIx caaHyax (4). H3 Ga3saibHbIxX NWecuaHHKOB BbITeKaeT 
| 004 


TaOnmuna 1 
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Lurpomunamuyeckne 3O0HbI KapcTa Mp HadWYHH MarWCTPasbHbIX TpaH3SHTHBIX Pek 


XapaktTep mogzsemuoro» \  Vappoqunamugeckne Hanop Bonupiii pexkuM 
cToKa 30 HbI 
; \ 
! 
Tionepeunpiit crok ot) Sona moBepxHOCTHOH — Crok B KapcTOBbie MOHWKeHMA 
wWOOpaseNOB K Maru-| WMpKy ALMA H pevHbe AOMMHbI Wocse Bbila- 
(CTpaJIbHbIM PCUHIM ap- WeHHA, OCAaqKOB HU MpH TaxiHHy 
‘TepuAM cHera f 
i 
30Ha BepTHKaJIbHOW — Hucxoqamjee BepTHKaJIbHOe 
HUCXOLAMeH WApKy JAH mpuxkeHHe. Ilepuoquyeckoe ; 
(aapaun) yBuJlaxKHeHHe 
‘| Tloq30na Bucauux Bogo-| — TopusoHTambHoe \BH?KeHHe. — 
TOKOB Ha MeCTHBIX BOJO- [lupky1amua nocwle ZoxKMeH H Ta: 
| ynopax wmH MeHee Kap- aHuA cHeroB. Pee MOCTOAHHA 
CTYIOWMXCA MOpomax | 
| | 
30Ha BepTHKaIbHOH Hu | — Tlepvomuyeckant cMeHa BepTH:| 
TOPH30HTa/IbHOH  WHpKy- KaJIbHOrO J{BH2KCHHA TIpH HHB~ 
JAH (mepexoynas) KOM YypoBHe KapcT. BOX Hadi 
TOPH30HTAJIbHOe — IPH BbICOKOM | 
“tu 
i 
3oHa copusoraasiot | — TlocrosHHoe PopH30HTAaJIbHOe| 
IMpKY AWHH HUCXOAAILee ABHXKEHHE 
3oHa cHioHHOH wHpKy-| + TlocrosHHoe 2BH>KeHHe 110 060-| 
JAH COOJICHHBIM KaHasiaM. Ha Boo 
pasfele HHCXofamlee, a B 30H 
J\peHbI — BOcxOAAULee 
| 
Iipogomuni crox B| 3o0Ha nogxpycioBoH mup-| + TlocTosHHoe ABHKeHHE OT Gomee 
; 
MOJPYCJOBLIX NycTOTax| KYMAWHH MATHCTPaTbHblXx BbICOKHX TOUeK K Gomee HH3-. 
mor MarHCTpaJIbHbIMH| peK KHM 10 Cia60 HaKJIOHHbIM ny- 
apTepuimu cTOTaM : 
— 
[uyOunnpii crox uu-| 3ona rayOuHHo uupKy-; + Tlocrosmuoe BecbMa mMeqJIeHHOe 
Ke peUHbIX JONMH Hv] AUN BUXKeHHE KapCTOBLIX BOR 10 
MOApycoBbrx WycToT cTpykTypamM B HanpaBmeHuy 6a- 


SHCOB pasrpy3KH KOHTHHCHTOB, 
MOpeH HM OKeaHOB : 
uctounHk Aad — ucToK p. Canrupa, p. AmpMa, a 43 Oa3auIbHBIX KOHTOMepa- 
TOB — p. Tynac. 
Bropoi BapwadT — Korga KapCTy1OUMecd MOUTH TOPHSOHTANbHBIe MOposbl 
3aeraioT CpeM BOAOMpOHMMaembIxX Tom (puc. 1, 76). Tlogo6upie ycnopun 
HaOofaiotca B MomnotoscKol o6mactu, rye B ComuKamcKolt nempeccuu miacr 
TpemtM@HOBaTorO TMNca, MOMWHOCTHIO 20 M, 3aleraeT B KYHrypCKHX MecuaHMKaXx. 
PacTBopenue runca O6ycnoBNuBaeT pa3sBHTHe MpOBaMbHbIX ABeHUi. i 
_ Tun ll Ha6nawgaetca Tom bKO OHA 30HA TOPH3O RM 
TaNbHOK WHPKYAAWHH KAPCTOBHX BOQ. OOpruen npu Maso 
MONJHOM KaPCTYIONIeHCA TOME, 3AKOYRHHOM B HeKaPCTYIOMIMXCH OTMORKCHHAX. 
[lepppili BapuanT c BoJoNpoHHMaeMol KpOBel ycTaHoBeH B DMuMaHCKHXx 
Anenunnax B paioue r. Oymaliono, B ucroKax Tu6pa B Vranun (8), re Ha raw 
HUCTHIX CaHWaxX 3aseraioT M3BeCTHAKH, MePeKpbITbIe MecuanHuKamu (puc. |, 
IIA). Bropot papuaut (puc. 1, [7 B) onucan yaa KYHIYPCKHX PHTcoB 3anaqHoro 
Kpbiia [Ipexypanpexoro npornéa (3). 
p02 


Tan Ill. UMewtTca 30HH BepTHKanbHOH HUCxOgs- 


eu HM TOpH3sOHTANbHOH WupKyaanun. Ilapoxo paszut 
-MSBECTHAKAX MH JOJIOMHTAX, PMNCaX HM AaHTHAPMTAaXx, a TaKxKe B TOMULAX mesa 


| 
+ 
+ 

fae) 


(=a 
se 


LY 


Puc. 1. Tunpi ruqpoyqunHamuyecknx mpopuseli KapCToBblx OOacTe (MOACHeHHe B TeKCTe): 
a— kapOouaTHble NOpoybl, 6 — cymbiaTHbie MoOposbl (ruc HM aHTHpHT), e — mMec- 
WaHHKM, e@ —TJIMHbI, O — raneyHHKH HW KOHTJIOMepaTbl, € — H3BePXXeCHHbIe MOPO/HI, 
2 — M@CTHDIM BOJOyNOop, 3 — KapcCTOBbIe NYCTOTHI. SOHbI WApKyAWHH Ha cxeme V: J — 
MOBepXHOCTHad, 2 — BePTHKAJIbHaA (HHCXOJAMad), 2a — MOfBelIeHHbIe BOJbI Ha MeCT- 
HOM Bofoynope; 3a — nepexoquaa; 3 — ropu30nTambHasa, 4 — cndonnas, 5 — riyOvnnaa 


puc. 1, //J A). DToT Tun pasBuT B BecbMa pasHooOpasHbIx reomoposOruyeckUx 
| TEOTEKTOHHYECKUX OOcTaHoBKaX. IIpumepamu ropHbIX paHOHOB MOLyT CJY2KUTb 
<ppim u Cpequni Araac B Mapoxko. | lofooupri Tun ruq_powqunamuyecKkoro Tpo- 
UIA Ha6mofaetca Jima roppl Beste: (HcrounuK Boxso3a), Bocrounpix Asp 
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pouusn Bens (Kalisep6pyHuen uw Apyrue WCTOUHMKH), Mato JIla Myp xt 
p Uranuu spicoTtoro. 800—900 m u BO MHOrHX Apyrux palouax. q 

B MOKpOBHBIX OTJIOXKeHHAX TWaTPOpM OH HaOioqaeTca B rvlicaxX B paHOH 
Kyurypckolt seqanoli memeppt. IIpumepom mpHOpexHOH KapcTOBOH paBHHHl 
apanetca Hanmap6op ua wre Acrpanuu (puc. 1, ///5). B ocnopanun oOnaxe 
HHA W3BeCTHAKOB 0 Oepery MOpA HaOOalOTCH MHOPOUNCJICHHbIC HCTOUHHKE 
yacTb W3 HUX BbIXOLUT Ha Aue Bonbmoro Ascrpasutickoro samupa (?). | 

Tun IV. UmewTca 30H BEPTHKANBHON, TOPH3 OF 
TalbHOH H cuM@oOHHOH WuUpKyAAU UU. Becbma pacnpoctpé 
HeH HM XapakTepeH JIA MOLWHBbIX KaPpCTYIOWLMXCA TOJMML, pasBHTbIX HWKe AHA Pek 
WH MpWOpexkunol vacTH Mopeli. Bogbl 30HbI CHOHHOM WMpKYJIAWMN pH He 
JIMUMM MaPHCTpasIbHbIxX apTepHH pasrp yKaloTCA B NOAPYCJOBble NyCTOTHI NM POAOVIE 
Horo croka (puc. 1, VA). IIpu orcyTcTBHH AOJMHHOFO pacuJIeHeHHA pasrpy3k 
KapCTOBbIX BO MpOHCXOAUT Ha OKpaWHe KapcCTylolleroca MaccHBa. 

Ecau Kapcropad OOacTb HaxOWTcH Ha Oepery MOpA, TO BO/bI 30HBbI CH 
(POHHOM WUpKyAAWMM MuTaoT cyOMapuHuble ucrouHHKH (pue. 1, JVB). TogoG 
Hble YCJIOBHA WSBECTHBI Kak JIA KapCTa rOpHbIX CKaqUaTHIxX OOacTel — palo} 
Tarpp wa UepHom mope, cpequ3eMHOMOpCKHX KapCTOBbIX OOMAacTeH, Tak HM Aull 
nuiatpopm (Pnopuya, OxarauH vu yp.). 

Tun V. Pa3BUuUTH BCe OCHOBHBIe ZOHB. Secb, Kpome 30) 
BePTHKAIbHOM HUCXOJALMeH, TOPHSOHTAIbHOM HU CHPOHHOM WUpKYJAWHH, HMeer 
cad 30Ha riyOuHHOH uupKyaauuu (puc. |, V). 

PaccMOTpeHHbIMH IIATbIO THMaMH, KOHCYHO, He HCYepMbIBaeTCH BCe pasHG 
o6pasve ruposquHaMMyeckuUXx npo*uvyek KapcTOBbIxX BOA. Hamu ykasaHbl TOME 
KO OCHOBHBI€, KOTOPble YCTaHOBJICHbI B pesyJbTaTe H3yYeHHA PHAporeosorn 
KapCTOBbIX OOacTeH. B JaibHelieM, BEpOATHO, OyyT BbIJeJIeHbI HOBbIC THIIb 

B ofuot o6sacTH MOxeT ObITb [Ba H OoNee THNOB mpodusen. Tak, Jat 
Kppima (4) Ha yuacTKax, Te H38BeCTHAKH NOfCTHMAaIOTCA KOHTIOMepaTaMy 
umeetca Tun I; TaM, re BHH3y JlexKaT BOJOYNOpHble TaBpHYeCKHe CAHLUbI, THI 
III — septukaibHol MW TOpH30HTaIbHOH UMpKYJIAUHH; 3anaquHee BaliqapcKHy 
at palone pasBuTHA CyYOMapHHHbIX KapCTOBbIX HCTOUHHKOB (°), BOSMOXEl 
Tun IV. 


MouoropeKui rocyapcTBeHHbIii yHHBepcuTer Tocrymuso 
um. A. M. Toppxoro 27 VI 1956 
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» LEOOrHA 


H. A. MWIAKCEHKO 


_ O HEKOTOPbIX 3AKOHOMEPHBIX OCOBEHHOCTSX CTPOEHHA 
TOJIW METAMOP®HYECKHX MOPO JOKEMBPHA KYPCKON 
MATHUTHOM AHOMAJINM (KMA) 


(ITpedcmasaeno akademuxom J. C. Kopocuncxum 12 VII 1956) 


JlokemOpuiickue nopoypl B mpesetax KMA nogpasyensiotes na TPH oTJenar 
3€PpXHHH — CJIaHUeBO-H3BeCTHAKOBaA TOMA; cpeqHHli — Toma xKeNesuCTHIX 


KBaPUMTOB (JeHTCA Ha OTeIbHbIC POPH3OHTH!); HHAKHHH — CnaHleBo-rueticopaa 
roma. Hexoroppie cooOpaxkeHu © HasIHUHH 3aKOHOMepHocTeli crpoenua jo- 
<emOpua KMA 6p BbICcKa3a- 9%, 

dbl Hamu pauee ('). [lo3quee a 


YCTAHOBJICHHbIe +3aKOHOMepHO- 
CTH COCTOAT B CJej{yIollleM: 

1. B yyuactkax jloKemOpua 
KMA, rie cpequnii orjen 06- 
mafaeT HeOOJIbIMOH MOLLHOCTbIO 
(200 M M MeHbIIe), 2*KemesHCTHIE 
KBapUHTbl MpeCTaBJIeHbl Mar- 
HETHTOBBIMH pa3HOCTAMH 4H 
MOUTH WIM COBepIeHHO-JIHIIe- 
HbI reMaTuta (puc. 1). Topu- 
Z0HTbI MarHeTHTOBbIX KBaplH- 0 
TOB OOBIYHO 3akJIOYaIOT B Cee 
3HAYUTeJIbHOe KOJIHYeECTBO TIpo- 
cloeB HU TMwacTOB CJjaHles, 
MOIHOCTHIO JO 30 M. 


Hao6opot, B yyacTKax KMA 
Puc. 1. warpamma 3aBucuMocTH MexK,y KosMueCT- 


C 3HAaUHTeJIbHOU MOLLHOCTbIO 

BeHHbIMH COOTHOLMICHHAMH MATHeTHTOBLIX (a) H TeMa- 
cpefuero oTJesla (Oostee 200 m) THTCOJep2KaMNX (6) KBaPLUTOB H OOMLHMN MOILHOCTAMY! 
B cocTaBe TocweqHero BHAHOe cmlaraeMbIX HMM TOU, HeKOTOpBIX yyacTKoB KMA 
Me€CTO 3aHHMaloT TeMaTHTCO- 
ep2Kallve KBapWHTbI (reMaTHTO-Ma@rHeTHTOBbIe), YOPH3OHTbl KOTOPbIX 3a- 
KJIOUaIOT B CeOe OUCHb HEOOMbUIOe KOJHYECTBO MAJIOMOLLHbIX TIpOCcJIOeB CJlaH- 
I€B, HIM COBeEPINeEHHO JIMIMeHbI Hx. 

U BOOOLIE cojepmaHle CHJIMKATHbIX MHHepaJIOB H, COOTBETCTBCHHO, IVJIMHO- 
3eMa UW *wKeyle3a CHJIMKATHOTO B MArHETHTOBbIX KBapUHTaX B3HAYHTEJIBHO BBIIUe, 
YeEM B reMATHTO-MarHeETHTOBbIX HM TeMaTHTOBBbIX (Tad. 1). 

2. Ecum B cocTaBe KBapLUTOBOH TOM IpucyTcTByloT reMaTUTcOJep Kane 
KBapUMTbI, TO OHH BCera 3aHMMaIOT WeHTpasbHOe (MM NO Kpalinell Mepe BHYT~ 
peHHee, HO He NepHdepuiinoe) NoMO*RKeHHe B TOILE CpeAHero OTMea HW OT BMe- 
Tatouwux MOpO HH*KHeErO HU BepxHero OTJEJIOB OTeJAIOTCH WayKAaMU MarHerh~ 
rOBbIX (6e3 reMaTHTa) KBapWuTOB. B KONTaKTAaX C BMeLLalOl{HMH NOpofaMH Mar~ 
HETHTOBbIC KBAPI[MTbI OObIUHO COJepKAaT MarHesHasbHO-2xKesMesHCTbIe aMpHOOMbI. 

3. Ecau B TOJIMLe KeJIe3HCTbIX KBapUHTOB, IipecTaBJleHHOu WM MarHeTHrTo- 
BbIMH WM FeMaTHTO-MalrHeETHTOBbIMH KBapWHTaMH, HMerwrcr WJlacTbl HW MpOcJioK 
BJIaHWeB, TO HaOwosaeTca cueqyiollai 3akKOHOMepHawH CMeHa 2KEJIC3 UCTHIX 
<BAaPWUUTOB Me*K]LY cOceJHUMH TwiacTaMH CJIAHUeB: CJIAHIBbI, OespyHble Hw cma6o- 
JY RHIC (MarHeTHTOBBIe) KBapUHTHI, OObIUHO CHJINKATHble; MArHeTHTORbIe KBap- 
IUTbI C MpOcuOAMHU CJIaHUeB; TEMaTHTO-MarHeTHTOBbIe KBapUHTHI, MarHeTHTOBBIC 
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Ymuocun konuvecmba 


Ta6snina a 


OrTHocuTembHOe COmepxKaHHe B KBApUUTaX B % 
Cpeauee conepxanne |* Fre,0, 100 | 9 | 80 f 70" 607 coe | 40 | 30 | 20 
% ; — 
- ‘we0, 0 | 10 | 20 | 30 | 40 | 50 | 6 | 7 | 80 
Al,Os 1,90 | 1,35 | 1,40 | 1,00] 0,95 | 0,75 | 0,65 | 0,50 | 0,45 
Fe cumukaru. 2,30 | 1,20] 4,0 | 0,58 | 0,80 | 0,75 | 0,65 | 0,55 | 0,45 


KBapUMTbI C MpOCsOAMM cslaHeB; SOespyAuble U cladopyHble (MarHeTHTOBBIe) 
KBapUUTbl, OObIYHO CHJIMKaTHble; CJIaHUbl. i 

3yecb HaOsmoqaeTca Ta Ke MOCIEAOBATeMbHOCTb B CM€He NOpOA, YTO H B OO 
WICM HOPMaJIbHOM pa3pese cpefHero oTyena. Hamnoxenve mjemouHoro MeTa- 
COMaTO3a He H3M€HHeT YKa3aHHOH NoCceAOBAaTeJIbHOCTH B CMeHe NOpod. 

Uro xe MpelcTaBA MepBuYIHO-OCaJOUHbIM MaTepMadl Tpex raBHBbIx pasHo- 
BUHOCTel NOpOA, cyAA MO HX MMHepasoro-MeTporpapuyeckHM ocoteHHOGaaay 
M TOJIOWKEHHIO B HOPMAaJIbHOM paspese. | 

Ca aHUbI— 3TO MeTaMopdv30BaHHble TIMHHCTbIe TeppHreHHble OcaKH 
mpHOpexHbIX YacTel Gaccelina, cOJlepKalllHe 3HAYMTeJbHCe KOJIHYCCTBO o6s10= 
MOUHOFO MaTepHaia. 

MaruHeTHTOBble KBapUUTH— ITO MpOMyKTbl MeTaMopusallyn 
<BoeoOpasHoro ocaykKa, B (OpMHpoBaHHH KOTOpOrO OCHOBHY!O pOJlb urpasla 
2Kele3HaH MeXaHHYecKad B3BeCb HM TeppHTeHHbIM TuIMHMCTbIM HW KPeMHUCTbIM 
(a0BbIM) MaTepHal, OOorallleHHbI OpraHHyeCKMMM BeleCTBaMH TPH MeHb- 
IleM yJ[e@bHOM Bece KOJIONJOB %Kese3a HW KpPeMHHA. CopMupoBaHHe STOTO 
oca\ka MpOvcxoquO B yYCIOBHAX TOHWKeHHOrO KHCOpOAHOrO NOTeHWHasa. 

TeMaTUTO-MarHeTHUTOBhle KBapWUTbBI—9TO MeTaMOpdH- 
3OBaHHble OCa\KH, OOpa30BaHHble TlaBHbIM OOpas0M OcCaxKJeHHeM KOJJIONI- 
HbIX 2KCJIC3HCTO-KPeMHHCTHIX BellecTB B OosIee CHOKOHHBIX YacCTAX BOJHOTO 
OacceliHa, B 3HAYHTebHOM yJaneHun oT Gepera (?,°). 

Yka3aHHble TpH Ypynnbl NOpOk ABIAIOTCA OOpa30BaHHAMH pa3JIHUHbIX 
riyOuH Oaccelina. Orcioqa MO%*KHO 3aKJNOUNTb, YTO YepeOBaHve MOpoy B- 
mpefemax kKakoro-HO0 y¥acTKa CeqHMeHTalM OT cepeMHbI MepHojla OTMORKe- 
HHA OHOTO TwlacTa cana AO cepeMHbI NepHoOa OTOMKeHHA Apyroro muacTa 
claHla WpeAcTaBsveT Kak Obl OTJCbHbIM WAKI cequMeHTaluv. Bo3sHHKHoBe- 
HWe€ 3aKOHOMepHOTO YepesOBaHHA NOpo BHYTPH WHKNa MOKasaHo Ha pu. 2. 
B pa3JIMuHble WHKIbI COOTHOINeHWe WM KaYeCTBeHHbIe OCOOeHHOCTH IvlaBHbIX 
Tpex rpylnm ocaqKOB MOTH U3MeHATHCSA. 

MbI CKJIOHHBI CYHTATb, YTO OCOO€HHOCTH MepBHYHbIX KPCMHHCTHIX WH 2%Ke-- 
JIE3MCTHIX OCANKOB XKeJIe3MCTHIX KBapIHTOB ABWJIMCb TrlaBHOM MpHYMHOU TOTO, 
4YTO NpH ocsefyouleM MeTaMOpd@v3Me Ka¥YeCTBEHHO pa3sJIMUHbIe NMepBHUHbIe 
cbopMbI >KeNesa lai KavecTBeHHO pa3JIMUHbIe  %*KeslesHcTble KBapUHTbI. 
Bosee MeJIKOBOJHbIe %KeesucTbIe OCAAKH C IpHMecbIoO WJIMCTOrO MaTepHaua UM 
OpraHwuecKHX BeIeCTB, OCaKaBIIMecd WM WareHeTHYeCKH HM3MeCHABLUIMECA 
B yCIOBHAX MOHWKeHHOrO KHCOpOAHOrO NOTeHIHala, MeTaMOpduso0BaHcb 
AO MarHeTHTOBbIX KBaplWuToB. Bonee xe TsyOOKOBOAHbIe H OGomee uacTHIe 
KOJIJIONAbI 2Kesle3sa, OCarKaBuINecd MONepeMeHHO HIM B CMeCH C KpemMHese- 
MOM, IIpH TloculeyIouleM MeTaMOpdu3Me NepelllIH B TeMATHTO-MarHeTHUTOBBIe 
WIM YMCTO TeMaTHTOBbIe KRAPILHTHI. 

Takum oOpasom, OveBuHO, YTO Ha one oOOmeli Tpancrpeccuu, oTBeYa- 
TOUeH BPCMeHH OTMOXKeHHA MOpOA cpefnero oTeNa, MpowcxoquH MenKHe 
OTHOCHTCJIBHO KPpaTKOBpeMeHHble KOJeOaHHA 3eCMHOM KOPbI, OOyCOBUBIUMe He- 
KOTOpoe M3MeHeHHe TvIyOMHbl OTMOXKEHMA NOpok xXeNesopy_HoH copmMannHH 
MW QOBOJIbHO pe3KylO CMeHY JIMTOJOPMYeCKHX pasHOBMAHOCTeHl MOpoA B paspe- 
3e. OTO 3HauNT, YTO HaOsIOJaloMleecH 3aKOHOMEpHOe YepeqoBanne yKa3aHHbIx 
MOpO B HOPMaJIbHOM paspese KMA ecrb sBmenne cTpaTurpaduueckoe, a ropu- 
SOHTHI YepeAyIOUNMXCA NMOpOA ABAIOTCA cTpaTurpaduyeckHMu TOpHsOHTaMH. 
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Ucxoya M3 93TOTO, MOXxHO yTBepxaTb, 


4TO NOJIO#KeHHE TpeX IaBHbIxX 


yu Nopox B datuaibHoM mpoduie {Ha B HallpaBeHun oT Gepera Gacceli- 


| BryOb TaKOBO: CJlaHI{bl —-> MarHeTHTOBBIe 
TOBbIC H TeMaTHTOBbIe KBapIMTbI (puc. 3). 
iKad CMeHa (paliMit ycTaHaBsMBaeTCA pH 
NOCTaRIeHHH CTpOeHHA cpeHero orTyesa 
KeMOpHA Ha pasJIMYHBIX yuactKkax KMA 
30CTOKa Ha 3anay (Sicrpe6oska—> 1 KoBueBo). 

Bce w3JloxKeHHOe MO30IMeT yTBep2xKaTb 
CyIleCTBOBaHHH NepBHYHbIX OKHCHbIX Mar- 
THTOBOH HM TeMaTHTOBOH daluii ocayou- 
rO Mpodwia TOM KBapHTOB JOKeM- 
ua KMA. 

XapakTepHble YepTbI STUX (palluli npuBe- 
HbI B Tad. 2. [ematuTropaa dauua KMA 
eICTABJICHa He B UHCTOM BUJe, a ABJIAeTCA 
peXOMHOH (TeMaTHTO-MarHeTHTOBAas). 

lipemesax Cepepo-BocTouHon moocbl 
MA MarueTuTopad (pballua MaKCHMaJIbHO 
I3BHTa B MOpOfaxX BOCTOUHOTO Kpbila CHH- 
MMHOpus (pation Crolino — Scrpe6opKa), a 
MaTHTOBaA— B MOpoOax ero 3anaHOro KpbI- 
AM 1OXKHOPO 3aMblkKaHHA (Tum — CasiTpiko- 
) — Kopo6KoBo). 

Beperopas HHUA OacceliHa ceqHMeHTAalLMH 
pow 2xesesopyqHOH dopmaynn KMA ua- 
Mach re-TO BOCTOUHee KpaltHHX BOCTOU- 
IX BeTBEH MarHHTHOH aHOMaJIHH. 

Cpequ ocaqKoB KesesHcTor (opMalluH Jo- 
2MOpHaA paiiona Bepxuero Osepa JxKemc (*) 
IKKE BbIIAeT OKHMCHY1O (aluio, a BHYTpH 
2¢ — MarHeTHTOBYIO H reMaTHTOBY1O (PalluH. 
epBy!lo OH cuHTaeT Ooulee ryOOKOBOZHOH, 
2M BTOPad, YTO MpAMO MPOTHBOTOIO2AHO 
JIORKEHHIO STHX (PalH B paspese AOKeMOpHA 


YoobeHs MOopA 


ic. 3. Ocagouple daluu H3yYeHHON uacTH 2%Kese- 
pPYAHOrO mpopusa BoKemOpusx KMA: a — rema- 
THTOBaA, O — MAaTHeTHTOBAA, 6 — CjlaHWeBan 


KBapUHTbl —> rTeMaTHTO-MarHe- 


Pus seckuL ’ 
xapakine, 
COUMEHTT, pip 10) - 


UX He, HolX 
Geulecmés 


H3MCHEHUE 2NL/- 
Gutto/ CeduMen- - 


MEPEMCLUYCHUE 
b&pb20004 fu- 
Huu Oatccedna 


Tune! nopod 


ED PUuceHHeld 

CMUMUCITIbIU 

MamTmepUuas! 
636806 


PHOMCSHAA 


% 


Rend 


Haubonee xapakmepuoe vepedobanue nopod cpedueco omnbena Gokembpuan KMA 
G nopmaneHnom GepinukalbHom pagxpese 


ie ES 
ZZ26l_] 


Puc. 2. SapucumocTb muHepasoru- 
yeckoro cocTaBa MeTamopduyeckux 
Topo, RoKemOpua KMA 4 ux novio- 
2KCHHA B HOPMAJIbHOM pa3pe3e OT Xa- 
pakTepa Ce/MMeHTHPOBAaBIIMX NepBHY- 
HOOCAJIOUHBIX BeU[CCTB, OOyCJIOBJIeH- 
HOrO TlepemenleHHem OeperoBol JHHUU 
Oacceliva H H3MeCHeHHeM eFo rTyONHE!: 
a — CJlaHUbl, 6 — MarHeTHTOBbIe 
KBaPUHTbI, 6 — reMaTHTOCOepxaMlHe 
KBapIHTbl, 2 — Oe3pyAHble H cw1ado- 
PYAHBIe KBapIHTbI 


MA. K coxasienuio, 10 MaTepvasam J>KemMca Tpy{HO yCTaHOBHTb KaKYl0 UacTb 
ero 2KeesopyAHOrO mpopuia OH u3y4as. 

IIpuauna mpypoveHHOCTH reMaTHTO-MarHeTHTOBbIX KBapIMTOB K y¥acTKaM 
MOBbILMCHHO MOIN[HOCTbIO CpefHero OTMela 3aKOUaeTCA, KaK HaM KaxXKeTCs, 
TOM, 4TO MepBHUHbIe OCaKH 9THX KBapWHTOB chopMHpoBaHCcb B Oosee 
[yOOKOBOMHBIX yUacTKax Oaccelina, re Npowecc ceMMeHTaWHH He HMeV 3Ha- 
ITCJIbHbIX Me€PePbIBOB HM COMPOBOKMaJICA HAKOMVJICHHeEM MOMLHbIX TOVIIL. 
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Tia ae Wane 


XapakrepHbie OCOOCHHOCTH OKUCHBIX @allHH 2eJeSHCTbIX KBapUNTOB KMA ‘ 


Tleppuunpre okucHbIe dannn f 


ee MarHeTHTOBaA 


reMaTHTOBaa i 


ToukonoslocuaTble WH pa3sHOTO- 
mocuaTble TeMHO-cepble MOpOAE, 
o6pa30BaHHble yepeOoBaHHeM 
KBapWeBbIX, MarHeTHTOBbIX, CHMIH- 
KaTHHIX H B pasJIMYHOH CTeneHH 
KapOOHaTH3HpOBaHHbIX Npocson- 
KoB. ToOMULM 3ITHX NOpO 3aku0- 
yaloT 3HaUATebHOe KOJIMYECTBO 
TilacTOB H MpocioeB CaHWeB 


JIlnTonorua 


ToukonosocuaTble WH pasHomo- 
jlocuaTble MopoyL (OObINHO Kpa- 
cHonosocuaTble), OOpasoBaHHble 
uepeMOBaHHeM KBaplueBbIX (HHOP- 
ja AUIMOBHJHbIX) MaPHCTHTOBBbIX,, 
TeMaTHTOBbIX, CMe€UIaHHbIX TeMa- 
THTO-M@rHeTUTOBLIX H perme CH- 
JMKaTHbIX H KapOOHaTH3HpOBaH- 
HbIX MpocwiceB. TOM 9THX no 
PO, NOBOJbHO OJHOPOHEI WM 3a~ 
KIHOUAIOT He3HAYHTeJIbHOe KOJIH- 
yecTBO WIacTOB H MpOCJ1OCB 
CaHieB 


I naBupie NOpO;bI MarueTHTOBBIe KBaplHuTbl 


TemaTuTo-MarHeTHTOBbIe aaa 
4 
IH TbI 


OcHoBHor MaruetTuT 


CTHIM MHHepad 


2KCJC3H- 


MarueTuT 4 reMaTHT 


Ilpenembt cogepxa-| WUlupoxue: or <10—15% jo 
Hud 2%eJle3a pacTBOpH-| > 30%. CpenH. oKoso 31% 
moro 


| 0,2—7,0%; uame 1,4—1,9% 
(cpenH. 1,6%) 


Conepsxanne Al,O3 


Ys3kue: or > 33% Oo 40% | 
Gonee. CpemH. 34—38%, B 3a 


BHCHMOCTH OT COOTHOIMIeCHHM Mar 
HeTHTa H TeMaTHTa 


0,0—3,7%; uame 0,3—1,1% 
(cpenu. 0,7%) 


0,0—11,0%; uame 1,2—1,4% 
(cpeau. 1,7%) 


Conepxanue Fe cu- 
JIMKaTHOrO 


0,0O—1,1%; uame 0,4—1,1% 
(cpenH. 0,7%) ; 


IIpH wanmmMunH YremMaTHToBor 
cdbayuu—scerya nepudepHunoe 
(B TOLLE KBApILHTOB) 


Crpatrurpaduyeckoe 
NOJIOAeHHE B HOPMaJIb- 
HOM pa3pese JOoKemOpHa 


Oco6eHHocTu mpo-| TlourH momHocTbiO cilara‘wr 
CTPaHCTBeHHOrO = pac-| MaJIOMOMIHbIe =TOULH 8©cpelHero 
TipeqeseHuaA B CpefHem| oTfema 
oTyeue 


Beerqa BHYTpH TOU KBap- 
ILHTOB 
MakcuMaJIbHO pa3BHTH! B paiio- 
Hax OOJIbIUHX MOIMHOCTeli cpez- 


Hero oTyena [ 


MexanvuecKkanA B3BeCb » MeCHb- 


IN€—KOJIJIOH bi 


IIpeumymecTBeHHoe 
(usnyeckoe cocToAHHe 
Ne€pBAYHO - OCayouHOorO 
*KeNeSHCTOrO MaTepHa- 
ma 


KouoHibl 2%egJes3a H KpeMHe- 
3eMa, OOBINHO B CMeCH 


Ilo oTHOWeHHIO K TremMaTHTO- 
BoH—Ooulee MeKOBOAHAaA cpex- 
He-OKHCJIHTeJIbHO-BOCCT aHOBH- 
TeJIbHaA. OpraHHuecKHXx BelllecTB 
Oombme, Hh HuxKe 


Cpena o6pasoBanna 


Takum oOpasom, 
PpeqOBaHHH PiaBHbIx 


Ilo oTHOWeHHIO K MarHeTH- 
TOBOH—Ooulee rIyOoKOBO ANAL 
CpeCHe - OKUCJINTeJIbHO - BOCCTAaHO- 
BHTe/IbHaad. OpranHueckHx Be= 
uleCcTB MeHbuie, HA Bye | 


HaOsMOMalollNecsH ZAKOHOMEPHOCTH B paciipeyeeHHuH H 4Ye- 
THIOB MeTaMOpuyeCKUX MOPOA B paspese cpesuHero oTyeNa 


AokemOpux KMA mpefonpeyenenbl PalvaibHbIM XapaKTepoM NepBHUNbIX OCaf- 
KOB HM YCJIOBMSIMU UX OTO2XKEHHA. OTH 3AKOHOMEPHOCTH, COXPaHMBIINECH B MPO 
ecce aJIbHeHuero MeTaMOp*usMa, MMeIOT BaXKHOe 3HAYeHHe IPH BbIACHeEHUB 


cTpaTurpapuu oKemOpua. 


Tlocrynusto 
7 VII 1956 


UWHMTHPOBAHHAS JINTEPATYPA 


1H. A. In akceu Ro, 
CCCP, 1955 


Games, Econ. Geol., 49, Ne 3 (1954). 
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PEOJOVH A 


A. A. CYJITAHAEB 


O PA3PE3SE KAPBOHA HA p. WIAPTbIM 
(ITpedcmaeaeno axademukom H. M. Cmpaxosoim 7 VIII 1956) 


Hcropua usyyenua paspesa KapOona ua p. Waptem * (fOxnprit Ypan) 
cBelllalacb HeOAHOKpaTHO (1,4). 3a nocmeqHHe POAbI MOABHIHCb HOBbIe aHHbIe, 
CHOBaHHbIle Ha HelOcpeJCTBeEHHOM H3YYeHHH wWapTbIMcKoro pas3pesa (2,3). 
BTOPbl STHX paOOT MOABepraioT COMHEHHIO MpaBHJIbHOCTb OMpefesIeHuA BO3- 
acTa H MOUIHOCTH WlapTbIMCKUX MsBecTHAKOB JI. C. JInOpoBuyem (1) 4 MocToBep- 
OCTb Npegcrapsenul M. 9. HumescKoro ('') o erpyKtType paiiona. B 1955 r. 
aM yaJlOCb HOJIYYHTb pA PakTOB, BHECLIHX HEKOTOPYIO ACHOCTb B MpOTHBOpe- 
MBbIe COOOMIEHHA MOCeqHUX seT (7, 9). B cOope MaTepuanoB HU UX OOpaborTKe 
puuHuMain yuactue P.A.lanenuna (popamunudeppi) u H. H. Jlanuna (6paxuo- 
ofp). CouuaTuts! onpegesenpt JI. C. Jin6posuyem, neneuunogn — I]. JI. 
Tynproi. 

Ilo cBoeli cTpykType y¥acTOK pacmpocTpaHeHHA WapTbIMCKHX H3BeCTHAKOB 
pefcTaBaeT, NO-BHAHMOMy, Kak Opblio ycTaHoBsieHo M. 9. WuumescKum (1%) 
nojTBepxyeuo JI. C. JIn6pospuyem (1), ompoKHHYTYIO Ha BOCTOK CHHKJIMHAJIb- 
yio cKlayky. Bo3pacT 4 MONIHOCTh pa3pe3a OH3KH K TeM, KOTOPbIe yKa3aHbl 
oclieqHuM. AHamv3 cojepxKallelica B H3BeCTHAKAX (ayHbI BefleTCA N10 H3BecT- 
bIM 5 rOpH30HTaM, BbiemenHbM JI. C. JIu6posuyem (*). MontHocTu mpHBeyeHbl 
O HallliM J\aHHbIM. 

B wamux cOopax u3BecTHAKH I ropH30HTa MpeCTaBJeHbI CHIbHO TlepekpH- 
faJlJIM3OBaHHbIMM pasHOCTAMH H cbopamuHHep He cosepxKat. Cpequ Opaxno- 
of Muoro Striatifera magna (Ian.) H. 1. Manaxopa (?) u P. B. Cosomuna (°) 
puBogzatT orcroga: Archaediscus karreri Brady, Lituotubella glomospiroides 
ar. magna Raus., Haplophragmella sp., Endothy7a omphalota Raus. et 
eitl., En. cf. crassa Brady, Bradyina ex gr. cribrostomata Raus. et Reitl., 
ostaffella parastruvei Raus., Parastaffella struvei (Moell.) u ap. JI. C. JIn6- 
opny (1) yKa3piBaeT Ha HaMuve Lithostrotion junceum Flem., Gigantopro- 
uctus cf. giganteus (Mart.), Striatifera cf. striata (Fisch.) u ap. Upupezennemlt 
OMIIeKC PayHbI MO3BONAeT ConOcTaBUTb | ropH380HT C BeEHeBCKHM rOpHsOHTOM 
logmockosbs. MompHoctb 100—120 m. 

B uerbipeX OCTaIbHBIX TOPH30HTAX CHHCKH PayHbl avbI NO Hamm cOopam 

JIMUIb CYWIECTBEHHbIe JONOMHEHHA K HAM — 110 pyruM MCTOUHNKaM. 

Bo II ropu30nte onpesesenbt opamunudeppr: Archaediscus stilus Grozd. 
t Leb., A. baschkiricus Krest. et Theod., Endothyra paraprisca Schlyk., 
in. aff. bradyi var. maxima Brazhn., Bradyina aff. venusta Reitl., B. ex gr. 
ribrotomata Raus. et Reitl., Eostaffella ex gr. ikensis Viss., E. aff. umbilica- 
a Kir. u ap.; 6paxuonogpi: Striatifera striata (Fisch.), S. ex gr. magna (Ian.), 
pirifer cf. integricostus Phill., Spirifer sp. (Bosmoxno ex gr. bisulcatus Sow.) 
ap. JI. C. JIn6posuy (*) yxaspisaer Bo II ropusonte Gigantoproductus ex gr. 
iganteus (Mart.), a H. II. Manaxopa — Endothyra ex gr. crassa Brady. 
[ TOpH3OHT, MOUTH BeCb MOXKHO NapadJeMU3OBaTb C CepIlyXOBCKHM NOMbAPyCOM 


* Kopenuoe HaceseHue — Oauikupbl HagpiBaioT aty peaKky Iaprim. B aureparype yKope- 
AJIOCb HelpaBHwIbHoe HanMeHoBaHne «I apTpimKa» 
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yHUpUUMpOBaHHO cxembl (*) HM JIMb ero BepX HM HHS III ropusonta — c mpo-| 
TBMHCKHM ropu30HToM. MouHoctbs 90—100 mM. ; 
B III ropu3onte us dopamunudep upucyrcrsyor: Hyperammina ex gr. 


; ‘| 
vulgaris Raus. et Reitl., Archaediscus sp. Endothyra spirilliniformis Brazhn. | 
et Pot., Bradyina magna Roth. et Skin., Eostaffella postmosquensis var. com=| 
pressa Brazhn., E. aff. eoprotvae Brazhn. msc., Parastaifella ex gr. preobrajen | 
skyi (Dutk.) m ap.; Opaxmonogp: Productus concinnus Sow., Dictyoclostus| 
rejensis Libr., Striatifera sp., Marginifera schartymiensis [an., Pugnax- 
pugnus (Mart.), maoro Martinia davidsoni Ian., Brachythyrina gracilis (Ian.),) 
Choristites ex gr. bisulcatiformis Semich. u yp. Orcioga xe JI. C. JIuOpoBHe 
(1), mpupogur “Cravenoceras cowlingense Bisat. Bospacr III ropusouta — 
HIDKHeHamiopcKHi. MouHocth 40—45 . \ 

IV ropw30HT pacuieHeH Ha [Be 1ayukH. 

|-9 lauKa coxKeHa OpraHOreHHIMM u3BeCTHAKaMH. Popamunudepyi: Eostaf= 
fella cf. kaschirica Raus., E. parastruvei Raus. var. chusovensis Raus.,| 
Endothyra sp. u ap.; 6paxuonoys: Cancrinella undata (Defr.) muoro Margi= 
nifera schartymiensis Ian., Spirifer striatus Mart., Choristites sp. u ap. MoujHocTb 
25—30 M. ; 

2-q lauka — OpraHOreHHO-OOOMOUHbIe U3BeCTHAKH. Dopamunudeppi: Hy= 
perammina sp., Archaediscus ex gr. gregorii Dain, Endothyra aff. inusitataj 
Reitl., En. aff. rzhevica Reitl., Bradyina venusta Reitz., B. magna Roth. et} 
Skin., Eostaffella postmosquensis Kir., E. postparva Brazhn., Novella aif4 
aperta Grozd. et Leb., Ozawainella cf. aurora Grozd. et Leb., Schubertella ex} 
gr. obscura Lee et Chen.u ap.; 6paxuonogpi: Schellwinella cf. mosquensis Ivan.,” 
muoro Schizophoria resupinata (Mart.), Chonetes cf. carboniferus Keys. mHoroy 
Camarophoria pleurodon (Phill.), Neospirifer grunewaldtianus (Ian.) mHoroy 
Choristites ex gr. bisulcatiformis Semich., mHoro Ch. baschkiricus (lan.) u ape 
Bospact — OawkupcKkul apyc. MonjHoctb 6—7 m. OOulaa MomjHocTs IV ropu- 
30HTa 30—35 M. | 

V ropH30HT pacuyieHeH Ha YeTbIPe MayuKH. } 

l-a mauka — H3BeCTHAKH pHdoworo o6uKa. Popamunudeppi: Archae~ 
discus ex gr. baschkiricus Krest. et Theod., Endothyra aff. irinae Reitl., Bra~ 
dyina magna Roth. et Skin., Eostaffella korobcheevi Raus., Parastaffella aff. 
dagmarae (Dutk.) u ap.; 6paxuonognr: Rhipidomella michelini (Eveil), Stria— 
tifera ex gr. magna (lan.), Marginifera schartymiensis Ian., Spirifer cf. bi] 
sulcatus Sow., Choristites (?) sp., Martinia glabra (Mart.) u ap.; neneuunogns 
muoro Cypricardella parallela Phill., Aviculopecten cyclopterus Phill. u ap. 
rouvatuTpi: Cravenoceras cf. cowlingense Bisat, Cr. arcticum Libr., muoro Crea 
uralicum Librovitch sp. nov. (in litt.), mHoro Girtyoceras (>) inostranzewi 
(Karpinsky) u ap. Bospact — nuxHuii Hamrop. Momnocth 6—7 mM. 

2-q 1auka — CHJIbHO MeTaMOpdH30BaHHbIe H OKPeMHeHHbIe M3BECTHAKH. 
CpeqHAd YacTh nayKN He OOHaxKena. IIpegnonaraetca sqecb Hamuuue scbysu- 
BoB. B pepxax mayku onpefesena Parastaffella sp. Momunocts 10—11 m. 

3-1 lauka —CJloucTbIe usBecTHAKH. Dopamunuceppl: Archaediscus pustu- 
lus Grozd. et Leb., Endothyra spirilliniformis Brazhn. et Pot., Bradyina aff. 
minima Reitl., Eostaffella postmosquensis Kir., Ozawainella ex gr. angulata” 
(Col.), Pseudostaffela minjarica Grozd. et Leb., Ps. antiqua (Dutk.), Schuber- 
tella lata Lee et Chen. u ap.; 6paxuonogm: Krotovia rarituberculata (Ian.), 
muoro Thomasella pseudomargaritaceae (Ian.), Linoproductus undatus (Defr.),_ 
macca Dictyoclostus rejensis Libr., macca Marginifera schartymicensis Ian.,_ 
macca Choristites moelleri (Ian.) u ap.; nenenunoynt: Aviculopecten intersti- 
tialis Phill., Leopteria cf. lunulata Phill., Edmonidia maccoyi Hind., Posi- 
doniella cf. pyriformis u yp. No-sugumomy, orcioga (u Bpmue) JI. C. Jlu6posug 
(*) yKasbIBaeT rouuaTuToB: Reticuloceras (Verneuilites) Ian. Stenopronorites 
uralensis Karpinsky) u yp. Bospacr no cbopamunudepam — OawikupcKH apycy 
nO OpaxHvonojam — HamiopGalikupcKuli apyc; no nesenunoq_am — BepXHHi 
BU3€ — HAKHHM HaMIop; 10 ronnaTuTaM — M60 OalikupcKoli apyc (Hamtop C), 
M60 Hamiop B. Momnocts 13—14 m. ; . 
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4-4 nauka — pudospie usBecraaku. Dopamunudeppl: Haplophragmina ali 
kaschirica Reitl., Archaediscus bashkiricus Krest. et Theod., Endothyr 
brady Mikh., Bradyina samarica Reitl., Eostaffella ex gr. prisca Raus. u Ap. 
6paxuonoye: Echindconchus punctatus (Mart.) moro Productus concinnus 
(Sow.), Dictyoclostus rezensis Libr., Martinia davidsoni Ian., Spiriier @ 
gr. striatus Mart., Choristites sp. u Ap. Ckopee Bcero oTCloJla Ke NPOUCXOA 
yKka3auubre JI. C. JIu6posuyuem (!) B V ropu30HTe ronmaTutsl: Gastrioceras ma 
rianum Vern., Dimorphoceras barbotanus Vern. u ap. Bospacr — OalikupcKHk 
ApYC, Mouyocth 30—40 m. O6ujaa MouHOcTh V ropu3souta 60—70 M. 

Burwogt: 1. Ipuseyenuble qaHHble B COBOKYIMHOCTH C TaOd. 1, cocTaBJIeHHOL 
10 YpasIbCKHM pa3pe3aM, MOKAa3bIBaIOT,YTO ECTECTBEHHbIe PyOexKU pasBHTUA Te? 
rpynn (bayHbl, 10 KOTOPbIM BbIJeNAICA OauIkUpCKH Apyc, TpeOyloT MepecmoTpa 
B mapTbiMcKom paspese npesctapuTesmH poyos Novella, Schubertella uOzawainel. 
la NOABIAIOTCA MOUTH OHOBpeMeHHO B Bepxax Hamiopa A. Buyer Martinia da 
vidson Ian., Dictyoclosutus rejensis Libr., Neospirifer griinewaldtianus (lan. 
HW Jip. MOABJIAIOTCA B HU3aX MIM OnmKe K CepequHe Hamiopa A M AOKUBAICT IC 
OaliKupcKoro Beka (40 Hamiopa C). XOpHCTHTHI B WapTbIMCKOM pa3spese BCTpe 
YeHbI BIepBbIe B CepesuHe Hamiopa A, B ero BepXHeli TpeTH OHM MPUCyTCTBYW: 
B OOJIbUIOM KOMUecTBe. CyA 10 AHTepaTypHbIM JlaHHbIM (*), Ha BOCTOUHOW 
Kone Cpefuero Ypasa XOpHcTHTb! B HamMiope A — OObIUHOe ABJIeHHe. 

2. B wapTprmcKom paspese no mpucyteTBuio pogzos Novella, Ozawainella! 
Schubertella, 6aumupcKux XOpHCTHTOB HM Apyrux, yKa3aHHbIx BI. |, Opaxuey 
m0, Hamiop A TecHO cBa3aH c Hamiopom B, k KOTOpOMYy YCJIOBHO OTHECeHbI 2-4 
u 3-a nauku V ropu3outa. Ilo tbayHe ronvaTHTOB HM OTYaCTH OpaxHOnO HYKHAR 
yacTb Hamiopa A cylleCTBeHHO OTMYaeTCA OT BH3CliCKOTO Apyca, XOTA CpeAu Opa; 
XHOMO 3eCb elije MHOTO 9JIeMeHTOB cTaporo. Menee 3aMeTHO 3STO OTIMUHE Md 
qbayHe dopamunudep. Bmecte c TeM Hamiop A (ocOOeHHO ero BepXHAA WacTh 
cbayHHCTHYeCKH MaJlO OTIMYaeTCA OT HH30B OallikupcKoro aApyca (ecsM K Nocsey 
HeMy OTHOCHTb Hamiop B). Ilostomy HMxKHIOIO rpaHHily OawiKupcKoro sApyca 
MOXHO WOKa OOOCHOBaTb TOJbKO NOABsIeHHeM cem. Gastrioceratidae (B COAX) 
COOTBETCTBYIOWIMX HaMiopy (C) HB Bepxax V ropu3s0HTa — poga Haplophrag 
mina). B qpyrux ypauibcKux paspesax, 10-BMMMOMY, B CpefHeii YacTH HaMropa 
C ToxBIAIOTCA NepBble mpeycTaBuTeru poga Profusulinella. Ilosromy yyacrTus 
WIHeCA MOMbITKH OTHECeHHA Hamiopa B k O6allkHpcKOMy spycy, aoTciojia u yupasyy 
He€HHA HaMIOPCKOrO Aipyca B WesOM 43 CTpaTurpapuyecko wiKambt CCCP (°, 8,1) 
culeqyeT MpH3HaTb HEOOOCHOBaHHBIMH. 

3. HeoOxoqumo nmepecMoTpeTb KPHTepHH, OOOCHOBbIBAIOIIHe rpaHHlbl 
oObeM OallIKMpcKOrO sApyca, HO He 3a C¥eT ympa3sqHeHHA HamiopcKoro sApycal 
KOTOpHIM (ayHUCTHYeCKH ABJIACTCA MOCTATOUHO ACHOM HM CAMOCTOATEIbHOM CTpal 
TurpaduyeckoH eMHHWeH, TO OblIO MOKa3aHO Ha KHeEBCKOM COBelLaHHH Of 
oObemMe 9TOrO spyca (°). 

4. Ha ocHoBaHHv W3uI0%KeHHOTO MpescTapaerca WemecooOpa3sHbim mocrTa 
BHTb Ha OOCYK]eHHe BONPOC O BOSMOXHOCTH MpHcoeAMHEHUA HaMIOPCKOrO APye 
K CpeqHemy KapOouy, Nomeujad ero HYxKe OalliKMpcKorO sApyca. 


Beecow3ubl HepTAHOH HayYHO-HCCMeEOBATeMbCKUH Iloctynus1o 
TeOOPO-pa3sBeNOYHbIH HHCTHTYT 18 VI 1956 
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PEOJIOPH fl 


H. B. TATEEBA u M. M. THXOMHMPOBA 


HEKOTOPbBIE 4YEPTbI PAHHEFO JMAPEHE3A OCAJKOB 
CEBEPO-3ATIAQHOM YACTH YEPHOFO MOPS 


(Tpedcmaeaexo axademuxom JI. H. Ulep6axoseim 30 VII 1956) 


B Jla0opatopuu rugporeonoruyeckux mpo6sem Axagemun nayK CCCP npo- 
AUTCA TCOXUMHYECKOe H3yYeHHe PPYHTOBbIX PaCTBOPOB COBPeMeHHBIX MOp- 
MX OTNOMKEeHHH JIA BbIMCHeHHA TeEOXHMHH MepBbIX STANOB POPMHPOBaHHA NO]- 
MHBIX BOJ| B MOPCKHX OCa{KaX, IPHYEM U3yYalOTCA PTPyYHTOBbIe pacTBOpbI Ocay- 
B Kacnulickoro u Uepxoro mopeit. 

PaOotst Ha UepHom Mope mpoBoHAMCh Ha 9KCHEAMIUMOHHOM cyqHe ¢«AxKaje-_ 
K SepHoB», NpHHaexallem Oyecckoli ruqpoOuomornueckoli cranuunH AKaje- 
u Hayk YCCP. B pe3yabrate MpoBeeHHbIX paOOT BbIACHHJHCb HeKOTOpbie 
KHbIe. PEOXHMHYeCKHe YepTbl paHHero AMareHesa OCaKOB CeBepO-3aNaHoli 
oTH UepHoro MOpA, KOTOPbIM H MOCBAMLaeTCA HacTOAee coobmleHHe. 

Jia mowyuyeHua KOJIOHOK rpyHToB UepHoro Mops MpHMeHAsach PTpyHToBan 
puiHeBaad TpyOxa cuctempl Muctrutyta okeaHosioruH Akayemuu Hayk CCCP 
HcTpykunHH E. MW. Kyyunopa (°). Baio nosyyeHo JeBATb KOJIOHOK pyHTOB, 
iTbIX B palOHaX Ha IOFO-BOCTOK H loro-3alla OT r. Ofeccbl 43 WesIbPoBoli 06- 
CTH C rulyOMHaMH MOpSs He Gosee 40 M H Ha rayOuHy Wo 4,5 M oT qua. Ocayku, 
YHTOBbIe PaCTBOPbI KOTOPHIX H3y4aJIHCb, MpeCTaBJIeHbl MpeHMyLeCTBeHHO 
ICHOBATO-CepbIMH HW CepbIMH WaMM C BKJIIOUCHHAMH paKOBHH MOJIJIIOCKOB H 
OOJIOMKOB, MecTaMH HepeXOAALIUMH B MpOCIOH CNvOWHOrO pakywHsaKa. Bos- 
CT STHX OCaJ{KOB MO onpejeneHHio (ayHbl MOJWJIOCKOB, MpOu3BeeHHOMy 

A. Heseccxoi B Mucruryte maneontonoruu AKkayemuu HayK CCCP, orxo- 
[CA K COBPCMe€HHOMY H YeTBEPpTHYHOMY, He [peBHee J[peBHeYepHOMOPCKOrO H 
BOSBKCHHCKOPO. 

[pyHTOBble pacTBOpbl OTIPeccOBbIBaJIMCb H3 rpyHTa NOA AaBseHHeM OKOJIO 
0 xI'/em? no MeToquke, paspadoranuoli I]. A. Kproxospr (*). U3yyenne xumu- 
“KOTO COCTaBa FPYHTOBbIX PaCTBOPOB MPOHSBOAMMOCb MOJ.yYMHKpOMeTOJaMi. 
ceqOBaHve TBepoH yacTH OCca{Ka BKJOUaIO: OMpefeseHHe rpaHysOMeTpH- 
*KOFO COCTaBa, KapOOHATHOCTH, yruepoa OpraHHdecKOro BellecTBa, HaTypasib- 
Mi Bula2xKHOCTH, EMKOCTH MOrsollenuA ocaqKoB. B HeKoTOpbIxX KOJIOHKaX Ompe- 
IAJICA MHHeEpasorvyeckHii cocTaB TAKeOM UM JerkoH dpakuuu. Uacrb rpyH- 
B aHaIH3MpoBallacb Ha MpucyTcTBue cysbpaTpesyuMpyroulux OakTepuii 
A. Kys3neuosoli (Muctury? muxpoOvosornu Akagemun nayK CCCP (*)). ° 

Ha puc. | npuBoqutTca reoxuMuyecKaA XapakTepHCTHKa OCaQKOB CTaHIH 

18, Haxojsulelica npumepHo B 20 kM Ha 3anay or r. Ojeccbl, c ryOuHoH 
pa 22 M u AMMHOM KOJIOHKH 4,0 M, JaBllel BaxkHbIM MaTepHadl K NOHHMaHHIO 
)XHMHH HEKOTOPbIX MOpCKUX OcagKoB. Ilo onpesesenuio PayHbl BepXHAA YaCTb 
NOHKH (Oo ryOuHbt 0,70 M) OTHOCHTCA K COBPeMCHHbIM MOPCKMM OCaI- 
M, CpeqHAA — K OCaKaM He J[peBHee ApeBHeYepHOMOPCKHX, HHKHAA — K OT- 
KEHHAM HOBOIBKCHMHCKOFO OMpecHeHHOro Oaccelina. 

Vs puce. | BuAHO, 4TO OCa/KM CTaHIHu Ne 18 MIpeACTaBJIeHBI TIMHUCTEIM HJIOM, 
<OTOPOM cOsep2kanHe dpakunH <0,01 MM KouleOseTCA OT 10 Ho 82%; Kap6o- 
THOCTb, BKJIIOUad HW OGJIOMKH paKOBHH, COCTABJIAeT B BEPXHEH YacTH KOJIOHKH 
3% uw cr#myOmnoli cHmxKaetca No 22,5%. HarypanbHad BAaKHOCTb OCaNKOB 
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{ 
CHJIbHO CHHKaeTCA C PIyOHHOK MO Mepe yIJIOTHCHMA OCANKOB C 148% * B BepXHe i 
YaCTH KOJIOHKH Jo 88% HarmyOune 4,40 M OT AHa Mopa. Cojepakanve opraliag 
yeckoro yrslepofla B STOM IIMHHCTOM OCa{Ke COCTAaBJIACT OT 1,1 qo 2,6%. Emm 
KOCTb MOFOWleHvA OcaqKa BospactaeT c ryOuHol oT 13,5 fo 22,4 MI'-SKB. Ha 
100 r rpyuta. XapaxtepHO BbICOKOe CcOflepxanHHe AOJIOMHTA (17,5—28,0% o 
paxuun 0,25—0,01 mm) u muputa (28,6—45,2% or Toh xe (ppakuuH); BepoaT: 
HO, 9TH MHHepasibl B AMCHepCHOM COCTOAHHH COjlep2KaTCA M B IIMHACTOU (pp ak: 
WMH ocaqka. CreneHb pasBuTHd cysbtaTpexyuMpyiowlux aHaspoOHbIxX OakTe> 
puii mp mocepe Ha MMTaTeMbHy!O Cpefy BO BCeM KOJIOHKe OKasaJiacb OYCHB) 


CHJIbHOH. sll 
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XHMMYeECKHH COCTaB rpyHTOBbIX pacTBOpOB ocayKoB cTaHuHH Ne 18 3HauH4 
TeJIbHO OTIMUAeTCA OT XMMMYECKOrO COCTaBa NOBEPXHOCTHOH HU MpHAOHHON BOJBr} 
MOPS TOL 2%e CTAHUHH H MCMbITbIBAeT H3MCHEHHA C rviyOnHOH. OOulad MHHepaJn= 
3a PPyHTOBOrO pacTBOpa HECKOJIbKO MeHbIUe, YM Y NPHAOHHOM BOLI, MpHA 
yeM B HavOoslee riyOoKOH YacTH KOJIOHKH pacTBOp ONpecHAeTCa; H3MeHAeTCH 
BHH3 M10 KOJIOHKe TaKKe HU COJepKaHve XJOpa HW WEJOUHLIX METAJIJIOB, UTO, Be= 
POATHO, CBA3aHO C MepeXOJOM K OCaKaM HOBOSBKCHHCKOrO Oaccelina. Coyepxa= 
Hue Mg?* uw Ca?” B rpyHTOBOM pacTBOpe MaJIO H3M€HACTCA NO KOJIOHKe, KOJIMUe 
CTBO KaJIbIHA BO3PacTaeT NO CpaBHEHHIO C COJepKaHveM eFO B MPHAOHHCH MOp- 
CKOH BOJe, KOJIMYeCTBO MerHHsi — yMeHbiaeTca. [pyHTOBbiii pacTBOp cTaHIHit 
Ne 18 npHHayexHT K XJIOPHAHbIM M@PHHeBO-HaTPHeBbIM BOJaM MOpCKOrO THAI 
WM XapakTepu3yetca OTHOWICHHeEM = 0,85 — 0,87. | 

HanOoulee apKo MpoABAaeTCA yMeHbIueHHe CofepxKanuA SO2- B rpyHTOBBIX 
pacTBopax KOJIOHKH M0 CpaBHeHHlo C TIPHAOHHOK BOOM H BrvlyOb MO KOJIOHKe, 
MmpwyeM pe3sKHH CKaYOK MpOHCXOAUT Ha ruyOuHe OKONIO 1,5 M OT NoBepxXHOcTH 
Mops. CoOTBeTCTBEHHO MpOuCXOAMT yBeMYeHHve COJepKaHuA B PpPyHTOBbIX pa 
crpopax HCO}, Bee Jjanuble, ipuBeqenuble Ha puc. 1, ropopsT O TOM, YTO H3Me 
HeHHA BCOfep2KkanHuH SO2- un HCO! 8 rpyuTosblx pacTBopax, KOTOpble xopomio 
IIpOCJIe2KUBaIOTCA TO H3MCHCHHAM OTHOWEHHE sae u sacs IIpOHCXOAAT 34 


cueT MHKpOOMOsOrHuecKOH, aHaspoOHol cymbtbaTpexyKUMH B OCaqKaX Mops; 


IIpOuUecc STOT, Kak THNMUHbIM ANA PaHHero WHareHe3sa MOPCKHX OCaKOB, ycTa- 


TeOn MHOrHMH UCCIIENOBAaTeJIAMH. Cyan M0 CHJIBHOMY BO3SpacTaHHlo BeJIHUHHbI 
HCO; 


Ca B rpyHTOBbIX pacTBopax cranuuu Ne 18, B kap6oHaTHOM paBHOBecHi 
CHCTEMBI: pacTBOp — OCaOK W3 YMCa KATHOHOB pacTBopa NpHHuMaeT yuacTH 
He TOIbKO Ca®", Ho uw Mg?". IIpucyrcrsve B OcayKe 3HaYHTeNBHOFO KOMMUeCTB 
ONOMUTA YKAaSbIBacT Ha TO, YTO IIPH HapyWieHHu KapOoHaTHOTO paBHOBecHs: 


* Ha aOcomorHo-cyxoi Bec rpyHta. — 
514 : | 


3AHHOTO C MOHH2KCHHBIM COjlepKaHHeM B FpyHTOBOM pacTBOpe YrVIeKHCJOTbI 
PEHHOrO TIPOMCXO*KACHUA, H3 pacTBOpa HapsAy C APyrHMu KapOonaTaMH BBI- 
aeT JONOMUT. KoHedHDIM mposxyKTOM MHKPOOHONOrHYeCKOli Cy sbipaTpelyK- 
B pacTBOpe ABIACTCH H MMPHT, KOTOPbIli B H3YYCHHbIX OCaKax COJep2KUTCA 
O% OT COCTaBa MHHEpaJlOB TH2KeO pakUuH. 

T'akuM 06a30M, JOOMHT H MMpHT ABJIAIOTCA B aHHOM cryYae THIMUHEIMK 
aA30BaHHAMH paHHeroO JjMareHe3a MOPCKHX OcayKoB. IIpuBeyeHHbIMH 3yecb 
HbIMH TNOJTBeEpKaeTCH BbICKasaHHOe paHee (4,°,”) mpegmosmoxKeHHe O BO3- 
‘HOCTH OOpasOBaHHA AOOMUTA (IpOHCXOx*JeHHe KOTOPOPO B MOPCKUX OTJIO- 
(MAX BCe elle 3arafOuHO) Kak JuareHeTHYeCKOrO MHHepasa MpH cyvbbaTpe- 
WH B MOPCKHX OcayKax. 


JIa6opaTopua ris~poreomormyueckHx mpo6.1em Tlocrynu10 
um. ©. II. Capapencxoro 12 VII 1956 
AxayemuH HayK CCCP 
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MHHEP AJIOUS 
Bb. A. MEPEHKOB, K. H. TOJICTUXHHA u A. JI. AATLEKCAHJPOB 


TPYBYUATASA CTPYKTYPA CEPNO®HTA 


([1pedcmaeneno axademuxom JI. C. Kopocunckum 12 VII 1956) 


K rpymne cepnouToBw OTHOCHTCH OOJIbIOe YHCIO pa3sJIMYHbIX MHHepaJio} 
TuMa BOJHBIX MarHeSHaJIbHbIX CHJIMKATOB: O*PUT, M€TAKCHT, MMKPOJMT, Oaropoy 
HbIM 3MeeBHK, acOocbuT uv Apyrve, XHMVMYeCKHH COCTaB KOTOPbIX OYeHb OJ1K30) 
K cOCTaBy Xpu30THs-acOecTa, XpH30THIa MH anTHroputa (’). 

Tepmun «cepnoduTb™ Opi BBexeH BuepBble B. H. JlogounuKopbm (*). O6 
wel OCOGCHHOCTHIO JWI BC€X pa3HOBHAHOCTeH MHHepaJIOB rpyNbl Cepmo@urToi 
ABJIACTCA TO, UTO MOMAaBJAIOUee OOJIbIIMHCTBO UX OOpasOBalOCb NyTeM Bb 
JIGHHA 3 KPEMHeMarHesHaJIbHbIX resieH BBHJe WIECTOBATbIX arperaTOB C IpHMepHi 
TapaJVIeIbHbIM pPacMOJIOXKeHHeM WECTHKOB, @HaJIOTHYHO TOMy Kak pacmoJia 
raloTca B KUMAaX BOJOKHA XPH30THJI-acOecTa; COBMeCTHO C 9TOM IWeCTOBaTOH Ma 
KPOCTPyKTYpOH H MHKPOCTPyKTYpOH, HMerolleH reHeTHYeCKH BTOPHUHbIN Xapak 
Tep, B ceproduTax OObISHO BCTpeyaeTCA HM JIGHTOUHAA MaKpOCTPyKTypa H MUKpO 
CTpyKTypa, OTHOCAMLaAcaA K NepBHuHOH (puc. 1). Hakone, BcTpevatoTca pasHo 
BHHOCTH CepnopuTop, O6aaioulve THIMYHbIMH aMOp@HbIMH MakKpOCTpyKTY 
paMu WH MMKpocTpyKTypamu (puc. 2). 

Tloqapssrolee OObUIMHCTBO HCCJIeAOBAaTeJIeH OTHOCHT CepnO@uThI K MeTakOd 
JIOWHbIM OOpa3s0BaHuaM ((?, *) u Ap.). 

Ha anHHoM stale H3y4eHHA rpylina cepnopuToB MoxeT ObITb pasfesmena MC 
MAKPOCTPYKTYPHBIM IIPH3HaKaM Ha CJIeMyrollWe pasHOBUHOCTH: a) cepnody: 
nonepevHoOulecToBaTbili, 6) cepnodHT MpOOJbHOMeCTOBaTHI, B) cepnod 
aMOp@HbIit. 


ites 
J] 


MIPpOCTpaHCTBeEHHOe MOJO%KeHHe WeECTHKOB CeplOoUuTOB NO OTHOWIEHHIO K CTeHKah 
BMelLalolleli HX Tpel\HHbI: B MepBOM CAyYae WecTHKH pacHoJIOXKeHnbl Mepret 
AUKYJIApPHO K CTCHKAM TPelLMHbI, BO BTOPOM Culy4ae OHH MapaJJIeIbHBI. 

Cepnodurbl 3anoJHAIOT B CepleHTHHUTaX OOBIYHO TEKTOHMYeCKHe HIM MHOFt 
NpOWCXOMJeHHA TPeMHHbI HW MyCTOTbI, KaK CaMOCTOATEJIbHbIe BbIeeHHA Wl 
COBMeCTHO C XPH3OTHJI-aCOecTOM, ABIASCb THIMYHBIMH THAPOTePpMaJIbHbIMU OO 
pasoBaHHaAMH. \ | 

Hexoroppie uccieqosatenu (*,4,°) BbIBHraloT runoTesy, 4TO cepnoduTH 
ABIAIOTCA HCXOMHbIMH MHHepadlaMu, 3a CYeT KOTOpBIX OOpasyerca XPH3OTHI 
acOecT IlyTeM MeTacOMaTHYeCKOrO 3aMellleHHA. 

Tloneppie HaOmogenusa B. 1. Mepenxopa noKkasbipatoT TecHYIO reHeTHYeCKYE 
CBA3b CepNOPUTOB C XpH3OTHI-acOeCTOM HM BePOATHOCTH BbIeeHHA UX 3 OD 
HUX H TeX Ke PaCTBOPOB, TOJIbKO B HECKOJIbKO OTJIMUHbIX (PHSHKO-XHMMUeCKH! 
YCNOBHAX JIA KaKAOTO 3 HUX B OTeNbHOCcTH (°). 

Muxkpockonuyeckoe HcceqOBaHe cepnoduToB, MpoBeseHnHoe MHOTHMH Tee 
JOraMu, HE MOSBOMMO BCKPbITb CTPyYKTYPY UX SJIeMeHTAapHbIX YACTHI, B CBAS! 
C NeM HEKOTOPBIe€ BOMNpOcbl reHe3sHca HW B YaCTHOCTH BOTIpOC O B8aMMOCBAsH HI 
C XPH30THI-acOecTOM OcTaBaJICA He PelleHHbIM JO Kona. PentrenopcKkuli Me 
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Pue. 1 Puc. 2 


Puc. -1. TonepeynomectopaTpin cepnopur. XoOpowo BHANLI seHTOUHAA MH MWecToBaTaA 
CTpyKTYpbl; ¢ OOpa3soBaHHem MOCeAHeH CTPyKTypbl CBsI3aHO H BbIesenHe MarHeTHTa (4ep- 
HbI). Hukoau X 24 


Puc. 2. Tlepexpemupatoulveca B pasHbIX HanpaBeHHAX TYYKH cepnopuTa B_ rejeBol 
macce Toro »*e cocTaBa. HuKkownH x 20 


Puce 3 Pue. 4 


uc. 3. CrpyKTypa kOpaJONOLOOHAA MpoLOMbHOMecTOBATOrO cepnoguta (o6p. 198); mMectropoxe- 
nue Kpacnoypasbekoe. Metro pensnk. 6000 x 


uc. 4. CTpykTypa amopdHoro cepnopduta, MecToporwkeHHe Baxkenosckoe (o6p. 91). Meron 
pemmK. 6000, @oropenpog. 3: 1 


Mobi ipeAnpHusAsH NonbITky NoyIHTS 3J1IEKTPOHHOMHK pOCKONHYeCKY10 CTpyK- 
ypy cepnodurTa 4M cpaBHUTb ee Cc 9u1eKTPOHHOMMKpOcKONMUeCcKOli CTpyKTypou 
pusoTu-acbecra. M3yyenvem cTpyKTypbl xpHa0THs-ac6ecta pH mMOMOUL 
M€KTPOHHOTO MHKPOCKO!a 3aHHMaJIMCb MHOrHe y¥eHble Kake Y HAC, TaK H 3a 
y6exom (°, °, 8), 

B naOoparopun MIEM AH CCCP (I. C. [punaenko) 6pm TlOJLY 4eHbI 
W€KTPOHHOMHKPOCKOMMYCCKHE CHHMKH Cepno@uToB Ha HaHOovlee pactipocrpa- 
CHHOM MOJleH 9eKTPpOHHOTO MUKpOcKONa (MOJerb OM-3) c aeKTpomMarHHT- 
BIMH JIMH3aMH H NOTeHWMAaJIOM ycKOpsAtomero noma B 30—40 u 5 xs. B 9Tom 
ume SJIeKTPOHHOrO MHKPOCKONa JWIMHA BOJIHbI MOTOKA 3JIeKTPOHOB JOcTHraeT 
,054 A (cuuman A. JI. Anexcanypos). 

Ape H3yYeHHbIe pasHOBUAHOCTH Ceplo*uToB OTHOCATCA: a) K CepmoduTy mpo- 

OJbHOWeCTOBaTOMy #3 KpacnoypasbcKoro MecropoxJeHHa HM 6) K ceprioduTy 
Mop®Homy u3 BaxkeHOBcKOro MecTopoxJeHHA. 
 flasa uccneqoBpanusa CTpykTypbl Cepnoduros Obl HCMOWIb30BaH METOJ JaKOBbIX 
eNJIMK, C MOCeAYIOUMM KOCbIM HalIblIeHHeM TOCeHHX TAXKEJIbIM MeTAaJWJIOM 
pomom. 
_ MetoyuKa mpHroTopseHus aKOBOro OTNeYaTKa 3aksIOVANaCb B CseqYIOUIeM: 
a TIMATeJIbHO MOJIMPOBaHHY10 MOBepXHOCT BEPTHKAJIbHO MOCTAaBJIeEHHOTO OOpasila 
anocusiuch 1—2 xanu1,5% pacTBopa KOJIOAHA B aMHslalleTaTe, KOTOphIe pa- 
TeKaJIHCb MO NOBEpXHOCTH; 3aTeM IJIeHKa NpOCyWIMBaylacb B TeveHHe 10— 
5 MHH. IIpH KOMHATHOM TeMMepaType; moce TOTO Kak TvleHKa  BBICbIXa- 
a, Ha Hee HaHOCHJICA COM KeMaTHHbI, H3aTeM O6e MIeHKH MOCHe OTAeeHHA UX 
T oO6pa3ila OnycKaJIHcb B POpsA4YyiO AHCTHIHpPOBaHHy!0 BOy, Te *KeaTHHa CMBI- 
alacb, a IJIieHKa HaHOCHJIaCb Ha HHKeJIMPOBaHHYWO Ce€TOUKY; MOJIYYeHHY!O MeH- 
y Ha cCeTKe NOJBeprasu HalblWIeHHIO MeTaJJIMYeCKHM XPOMOM; IlleHKa Obiia 
acnoJiowkena nog yriom 10—15° k HanpaBuJeHHIO ABWKeHHA YaCTH Merasua, 
AXOJACb TO], CTEKJIAHHBIM KOJIOKOJIOM BaKYYMHOH yCTaHOBKH. 

Tlocne HambluieHHA OTMeYaTKa XPOMOM, NOCeAHH CHHMAaJICA Ha 3/IeKTPOH- 
OM MHKPOCKOIe HeECKOJIbKO pa3 B pa3HbIX MeCTaX TIOBEPXHOCTH MHHepavia pH 
BeuyeHHH 6000 X (puc. 3, 4). 

Ha pue. 3 u3s06paxeH 3leKTPOHHOMHKPOCKONHMYeCKHIi CHHMOK KOCOCpe3aH- 
oro MpofoubuowectroBaToro cepnodutTa. OOpamaeT Ha ceOA BHHMAHHe KOpasi- 
onojoOnad cTpykTypa oOpa3iia cepnoduta B WesomM. Bea Macca cepno@urta co- 
TOUT H3 OecKOHeEYHO OOJbINIOTO UNCa MOTHO TpHsera‘woulux Ofna K Apyro 
py6ok c 6oylee HJIH MeHee OJMHAKOBbIMH JHaMeTPOM H TOJIHHOM CTeHOK. 

Brpuyy kocoro cpe3a cepmoduTa ycTaHOBHTb TOUHO J\MaMeTp H TOVJIIMHHY 

TeHOK OTJCJIbHBIX TpyOOK JOBObHO TpyqHO. Ha ocHOBaHHH pacueTa BHYTPeH-. 
ui Juametp TpyOok papen 0,03—0,06 p, BHemHHH Auametp 0,09—0,12 py. 
Is paOotsr (7) H3BeCTHO, YTO pasMepbI AHaMeTpOB TpyOokK XpHs0THs-acOecTa 
neftyrollve: BHYTPpeHHHi AuameTp ~0,013 p, HapyxHbIi Auametp ~0,026 up. 
aK¥M OOpa30M OKa3bIBaeTCH, UTO BHYTPeHHHit AuaMeTp TpyOKM cepnodura 
a ~0,047 uw, a HapyxXHbIH WuamMetp Ha ~0,094 p Ooublule, YeM Y XPH30THIJI- 
cOecTa. 
_ Tipu 6osee THaTeIbHOM aHasH3e CHUMKAa Ha pC. 3 BbIABMAIOTCA HEKOTOpbIe 
coOeHHOCTH CTpOeHHA TpyOOK cepnoduTa MO cpaBHeHHIO CO CTpOeHHeM TpyOOK 
pusoTus-acbecta. Tak, HallpHMep, B I1paBOM BepXHeM YIJly CHHMKa BHAHO, Kak 
Ha 9JleMeHTapHad TpyOKa cepmoduta, Kak Obl BCTaBJIeHa B APyryt!o, CO 3Ha- 
UTeJIbHO OOJIbUIMM JHamMeTpoM TpyOKu. Takum o6pa30M mosyyaeTca CBOeOO- 
a3Had CTpyKTypa «TpyOKa B TpyOxe». 

Ha puc. 4 u300paxkeH 9IeKTPOHHOMHKPOCKONMYeCKHH CHHMOK aMopduHoro 
spnodura, KOTOpbIi peskO OTMMYAeTCA OT NpefbiyujerO CHUMKAa MPOAOJIbHO- 
ecroBaToro cepnoputa. Ha o6mem cone GectbopMenuoli cepoli Maccbl amopt- 
oro cepnoc:pHTa BBbIJeAIOTCA MATHA TeEMHO-Ceporo [BeTa, COOTBETCTBYIOUIHC 
rIyOJIeHHAM, KOTOPble paseJIAIOT BCHO MACCY Ha OTJeJIbHbIe YUaCTKH, o6s1ajaro- 
Me HelpaBHJIbHbIMM «arlYaTbIMH» OVepTaHHAMH; KpOMe TOrO, Ha OectbopMeHHOH 
acce U3pef{Ka BCTpeYaloTcA OTJeJIbHbIe YepHble MeIKHe NATHA OKPYTVIO (popMbI 

IIpHOMM3HTeIbHO OJMHAKOBbIMA AHaMeTpaMH — TOYKH, HAH rpynia Takux 
AT 


TOUeK, KOTOPble Mbl paCCMaTpHBaeM KaK BbIXOJ[bI HepaBHOMepHO pacipefese 
HbIX B AMOPPHOH Macce OTJCJIbHbIX TPyOOK Ceplo*uTa HIM rpynmbl UX. 

K sTOMy BbIBOAY MbI IpHXOAuM MOTOMY, YTO MaHHbI oOpasell cepnoduy 
-HEJIb3A Ha3BaTb AMOp@HbIM B CTPOFOM CMbICe CIOBa, TaK Kak T0J| OObIKHOBE! 
HbIM MHHepasOrHyecKMM MHKPOCKONOM IpM CKpelCHHbIX HHKOJAX Ha Or 
H3OTPONHOHM MaCcbl BHUAHbI OTJeJIbHbIe, BECbMa TOHKHE, BOJIOCOBHAHbIe BITC 
HHA WI My4KH, JelicrByloulve Ha MOJApH3OBaHHbIi cBeT (cM. pHc. 2). 


VWuctuTyT reomoruv pyHbIX MeCTOpOKAeHHH, Iloctynuno 
neTporpaduvH, MHHepavorHH WH TreOXHMHH 3 VII 1956 
Axaylemuu Hayk CCCP 


UHMTHPOBAHHAS JIMTEPATYPA 


{Yl Aaumapuun, H.W. Pom, CoopH. xumnyecKHX aHaJIH30B MHHepaJOB H Prof 
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AH CCCP, 1946, crp. 32. ®M.S. Badollet, Canad. Min. and Met. Bull., 44, Ne 468 
237 (1951). .8-T. Fs Bates, L. Bu Sand, I. F. Mink, (Science, Ml Ns 2860umm 
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MHHEPAJIOFH A 


M. A. YMOBA, P. H. PJIEBOB u 1. H. WAHBAHOB 


MCCJIENOBAHHE XHMHUECKOFO COCTABA FA300BPA3HbIX 
_ BKJIOUEHHA B KBAPLE H3 PA3JIMUHbIX MECTOPO)KJEHME 


(ITpedcmaeacno axademuxom A. [. Bemexmunoim 15 XI 1956) 


SN a30BO-2KUAKHE BKJIOUCHHA MHHepadOB, ABUJIAIOULMeCH OCTATKAMH MHHepaio- 
Opasyioureli cpefbl, H3aBHa MpHBJeKasIH BHHMaHve HccsiesOBaTenel. Bosee 
WIM MeHee CHCTeMaTHYecKOe H3y4eHHe BKJIOUCHHH HadMHaeTcH C Havana XIX s. 
TavOonbiiee yuc0 HcceqoBaHuli OTHOCUTCH K H3yYeHHIO TemMMepatyp romo- 
eHesallHH BKJIOUCHHH, MOSBOAIONINX ONpesetATb TemMepatypy oOpasoBanua 
{MHepasia, a HHOTa H CleMaTb 3akJiOUeHHe O JaBJIeHHH, CYUIECTBYIONeM pH 


K Gakyym-Hacocy 


Puc. 1. CxemMa ycTaHOBKH JIA H3BJICUeHHA Tas000pa3HbIX BKVJIIOUe- 
HHH H3 MHHepaJioB 


303HHKHOBEHHM MHHepasia. SHaunTesbHOe BHHMaHHe yeJAeTCH Tak2Ke Olpesle- 
TeHHIO XUMHMYeCKOFO COCTaBa KHAKHX BKJIOYCHHH WH Me€XaHH3My HX OOpa3oBa- 
qua. Menbuie paOoT mocBalleHo HCceqOBaHHIO XHMMYeCKOrO cocTaBa ra3soo06- 
)a3ZHbIX BKUOVeHHH (7 “). 

B CsepA0BcKOM ropHoM uHcTHTyTe B 1953 r.* Oba CKOHCTpyHpoBana Hi H3- 
OTOBJIeHa YCTAHOBKA JIA BbIJeIeHHA BKJIOUeHHH Oe3 HarpeBaHUA MUHepawa HK 
OpHOli Nopodbl, IpHMeHsA UX pasMeJIbYeHHe B BAKYYMHOM WapOBOH MeJIbHuLe. 
SxeMa YCTaHOBKH JIA H3BJIeYeHHA H3 MeJIbHMIUbI BbIAeMBUIeErOcaA raza HW Mepe- 
3eJeHHA ero B TasO0BylO OlopeTKy C OHOBPeCMeHHbIM OTJeJeEHHEM apoB BOJbI 
7300parKena Ha puc. |. 

Ilpopegenve onbita 3akmmo¥aeTca B cylefyroujem: 300 r MuHepada B BHJe Ky- 
“KOB pasMepoM B 1—2 cM 3arpyKaloTCA B MeJIbHULY A W OTKaduBaloTCA JO 
[0-3 mm pr. cT. SaTeM MeJIbHUUa OTCOeMHACTCA OT BAaKYYMHOM YCTaHOBKU H 
IpHcOeAUHACTCA K peyKTOPY, He H300paxkeHHOMY Ha CXeMe, Aaloulemy 7806/MuH. 
Toce pa3Moula, KOTOpbIi npofosKaetca 1,5—2 Yaca, MeJIbHHILa BHOBb MpHco- 
SIMHACTCA K BAKYYMHOH YCTaHOBKe, M BCOe(MHUTEbHbIX TpyOKaXx H B Ko6e 5 
o3aeTca BakyyM Jo 107-8 uM pr. cr. Ilocae stToro 3akpbiBaloTca Kpaubl 1, 2u 8, 
| ot9 


HW OTKPbIBaeTCA KpaH K MeJIbHHUe, H 10 H3MeHeEHHIO aBJIEHHA pacCUMTbIBaeTCs 
oOmlee KOJIMYECTBO BBIJ[eHBLUIMXCA MapOB BOAbI HTasoB. AIt KOHJeHCalHH apo) 
BOJbI CLy2KAaT NOBywKH B uJ, norpyxaemble B XOJOMWJIbHY!IO CM€Cb C TeMIlepa 
Typo —20°. Co3qaBad BHaYasle paspexKeHHe, a 3aTeM AaBJleHHe B Kou6e D 
ra3 MeJWIeHHO 3acacbIBaloT B KOuIOy E, a 3aTeMMepeBOAT B rasoByto O1opeTKy 
Kon6a 4 ra30Baa O1opeTKa MpesBapuTeIbHO sanoHsoTCA 74% -H H2SQ,. 

Tlepepeyennplii B OropeTKy Ta3 HaXOAHTCA NO] NOHWAKEHHSIM AaBJIeHHeM; Js 
TOrO YTOObI MpHBecTH ero K aTMOCepHOMY JaBJIeHHIO C/1YXUT YpaBHUTeJbHas 
Tpy6xa K, 3anlonHennaa TOK xe KucNOTOH. Jia onpeeneHHA KONMYECTBA Bua 
rH XOJOJMbHad CMeCb yOupaeTCA H CKOHJCHCHPOBAaBIUaicA B JOBYIKaXx BuJlaré 
vcnapsetca. [IpeqBapHTesIbHO 3aKpbIBaeTCA KpaH K MeJIbHHIe WH OTKPbIBaeTCs 
Kpau K KouiGe 5, naxofsauelica m0 BakyyMoM. OOtem kolObI 5 NpHMepHo B Je; 
CATb pas Combe OObeMa COEAHHHTCIbHBIX TpyOOK H JOBYWeK, JIA TOTO, 4TOOb 
B Mpollecce HcnapeHHA Bar He NOMyYasca HacbINeHHbI Nap. Ilo usMeHeHHIC 
Japneuua B TpyOKax H KomOe ONpesesAeTCA KOJIMYECTBO BOJAHBIX MapoOB. 

Jlna onpefesenua coctapa ra3a OH MepeBOAMTCA B Clel|MaslbHO CKOHCTPYyH- 
POBaHHbIli rasoaHasu3aTOP, NOSBOJAIOWIMH aHa3supoBaTb 2 Mu rasa. B raze 
oMpeylemsilocb cofepxkanve COez, HempeyembHbIX yrmeBogopofoB, Oz, CO ¥ 
He (°,°). To pasnocru naxoquuiocb cojlep2kaHHe a30Ta M HHeEpTHbIX rasos. I Jocae 
MIpOBeJeHuA TagsOBOrO aHaH3a B pacTBOpe NepBOro NOTOTHTeMbHOTO cocyfa, 
coflepxKallero pacTBOp WeOUH, OMpefeNANOCh cofsepxanHe Xsopa TypONAH- 
MeTpHuecKuM cnoco6om (*). TouHocTb onpeyesenua xmopa coctapaset 0,01%. 
Henpedembuble yrseBoopofbl He Obl OOHapyXKeHbl HH B OJHOM H3 OMBbITOB. 

Ta30pple BKJIIOUCHHA MCCIEOBaIHCb JIA YeTbIpexX OOpa3sOB KBaplia: Ba HS 
Bepesopckoro 300TOpyAHOro MecTopoxeHHa (OfWH H3 IleenuToBol 2KHJIbI UM 
pyro “3 cybpuquou xHIbI), OMMH OOpasell c TOpbl XpyctasbHou HW OHH HB 
BemopeveHcKoro KOJYeqaHHOrO MecTOpO*KJeHHA — H3 XRHVJIbI, CekyuleH PyHOe 
Teno. M3 oOpa3y0B KBapla Ob NpHrOTOBJIeHb! LWJIHbI. 

Mccaeqopanve m1HoB 10 MAKpOCKONOM NoKa3aJIO, YTO BKIOYeHHA B Bepe- 
30BCKOM KBaplié BeCbMa MHOFO4HCJIEHHbI, PAaBHOMePpHO PaccesHbI, YVJIMHEHBI 
B OJHOM HallpaBJIeHHH, HO C TpelliHHaMH He CBa3aHbI. UacTo BcTpevaloTca JBYX- 
pa3oBble, a HHOra H MHOropasoBble BKOYeHHA. Wand kBapuaropbl XpyctTasb- 
HOM MOKa3aJ1 MHOFOUNCJICHHbIe TpellHHbI, OPHEHTHPOBaHHble B OJHOM HalipaBse- 
HHM, pexke BCTpedaloTca Cekylve TpeliHubl. BKOUeHHH B STOM KBaplle 3HauH- 
TeJIbBHO MeHbIUe H OHH Ooslee MenKHe. BowbuiHHCTBO BKIIOUeHHH MpHypoveHo 
K TpellMHaM, H3 YerO MOXKHO CelaTb BbIBOJ, YTO OHH ABJIAIOTCH BTOPHYHbIMH 
WJIH NepBHYHO-BTOpHUHBIMH. B KBapule BesopeyeHcKoro MecTOpOxKJeHHA BKJIIO- 
YeHHA pacipocTpaHeHbl NO Bcel NOMaIH wWHda Oosee HH MeHee paBHOMepHO. 
Berpevaiorca HelpospayHble BKJIIOUeHHA PYyJHbIX MMHepasoB, MpHyyAMBO 
dbopmur. Ilo konmuecTBy rasOBO-KHAKUX BKJIOYVeHHH STOT KBapl| 3aHuMaeT mpo- 
M@KYTOUHOe MOOKeHHE MERAY KBaplleM ropbl XpycTaJbHow Hu GepesOBCKHM. 

B pesysbTate ApoOseHua HaBeCKM KBaplia ocTaeTca oT 80 Ao 150 r KycKo- 
Boro MaTepHana. Kpynnocrb pasqpoOseHHOroO KBaplla TaKOBa, TO Yepes CHTO 
B 325 Mem Ipoxogut ot 70 qo 80% pasmebueHHOrO MaTepHasa. Tlomyyenupie 
pesyIbTaTbI OMpefeJIeHHA KOMHYeCTBA ras00Opa3sHbIX BKJIOYCHHH HW MapoB BOI, 
paccuvtanuble Ha 100 r pasmMevIbYeHHOrO KBaplia, H aHaJIH3a ras00Opa3sHbIX BKJIIO- 
yeHHH MpecTapsenbl B Tabs. |. 

MuorouvcseHHOCTh BKOUeHH H HX MMKPOCKOMMYeCKHe pa3sMepbI JealoT 
BeINECTBO MHiHepawia Oovlee HIM MeHee OHOPOAHBIM, a pe3YMbTATLI ONbITOB OTHO- 
CHTeJIbHO BOCIPOH3BOAMMbIMH. MickoueHne coctaBuset onbit Ne 12 B KOTOpOM, 
BHHMO, NOMasIMCb KYCOUKHM KBaplla C BKJIOYeHHAMH, OoraTbIMH XJIOpOM. 

IIpucyTcTBHe OKHicH yriepoga B onbITax NeNe 2, 6 1 7 MoxKHO OObACHUTD IpH- 
MeHeHHeM B STHX OMbITaxX AA NormomenuA CO amMuaunoro pacTBopa OHOBa- 
JICHTHOM XJOPHCTOH MeqH, COCOOHOTO MOTMOMaTb HEKOTOPble KOMMYeECTBa BOJO- 
pola. [lociie 3amenbl STOrO pacTBopa cycreHsHeli CepHoKHCJO 3aKHCHOlt Mey 
OKHCb yrvlepofa He Obla OOHapy2Kena HH B OHOM OOpasue KBaplia. 

Jlanuble Ta6n. | nokasbIBaloT, YTO ras00OpasHble BKJIOUCHHA B KBaplax pa3- 
JIMTHBIX MCCTOPOXKeCHHH Pe3KO OTJIMYAaIOTCA MO cBoemy coctapy. Haiizenupiit 
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Ta6Ouuna 14 


Pe3yubTarTbl HCCC FOBAHHA Ta30BO-2KHJIKHX BKJIOUCHHH 


O6bem 


BKJIOYeHHH B 

a Ma Ha 100 r CoctaB raza B % 
1 & KBaplla 

a 
fb 

fo) 

2 tapos 
3s BODHI rasa CO; Cle Oz CO Hy Ne cyMMa 


KBapw 43 wWeeanTOBOH Kuan BepesoscKoro 
 MeCTOpPpOXAeHHA 


1 2 49 82 He onmp. 1,0 1,0 8,0 8,0 100 
5 49 86 rae 4,0 0,0 10,0 0,0 100 
6 36 15 94 0,02 a0, 0,0 2,0 3,0 100 
a Kpaph n3 cymabbuguok xuan Bepesoscxoro 

Me€CTOPOKAeCHHA 
g 60 83 He omp. 2 0,0 8,0 0 100 
4 37 | 42 90 0,02 4 0,0 6,0 0,0 100 
KBaplh ropp XpycTaJbuon 
2 2,4 | 4,2 40 2,0 8,0 0,0 50,0 0,0 100 
13 Be etl? 46 0,4 7,0 0,0 47,0 0,0 100 
3,6 7 153 o4 0,01 2,0 0,0 46,0 LG 99 


6 24 14 He OMp. 0,0 2,0 38,0 |' 41,0 100 
7 19 i) ans 0,0 3,0 03,0 34,0 100 
8 241 3 ae 6,0 0,0 68,0 23,0 100 
1 12 4 6 0,2 8,0 0,0 48 ,0 38,0 100 


MH COCTaB BKJIIOUCHHH COOTBETCTBYeT TOMY, KOTOPOTO MO2KHO ObIJIO Obl OAK AaTb 
4 OCHOBaHHH HMEIOMHXCH MpeACTaBeHHi 06 ycOBHAX (OPMHPOBAaHHA COOTBET- 
‘BYIOIUX MecTOpoxeHHui. 


CpBepJWIOBCKHH YTOPHbIii HHCTHTYT TlocrymHs10 
um. B. B. Baxpymesa 9 VII 1956 


UHTHPOBAHHAS JIMTEPATYPA 
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ITAJIEOHTOJIOLH Af 


b. 1. BbIOWIKOB « TM. K. YYRHHOB 
OTKPbITHE KAMNTOPHHH B BEPXHEM NEPMH CCCP 


(ITpedcmaeaeno akademukom E. H. [Maeaoecxum 16 VII 1956) 


Jletom 1955 r. reonor M. C. Kasees nates Ha npasom Oepery Baku, Ha 6e- 
eBHuKe, B 1,0—1,5 KM nuke NpucranH Topku (MaamppxcKkuit pation Kupos- 
xoli OOIacTH), OOJIOMOK YeJIOCTH, KOTOPbIii Obl NepeaH HaM JIA H3ydenus. O6- 
OMOK Obl YaCTHYHO BKJIOUeH B MVIOTHbIM, OUCHb TBEPAbIit MecYaHHK-KOHTJIOMe- 
aT, C TPYOM TOjatoulHlica MpenapoBKe. Bmecte c YesocTbIO Obl Halen 
SJIOMOK [Macusa nyieyeBolt KOCTH IPHMHTHBHOM penTuHH. OTH HaxOAKH cye- 
@aubl B OCHOBaHHH OOHaKeHHi OemeOeeBCKOM CBHTbI, MOSTOMY BO3PaCT XKHBOT- 
@0ro JowKeH ObITb IPH3HaH BepXHellepMCKUM. 

Hiszyyenve OcTaTKOB MOKa3a0, UTO OHH NpuHaexkaT KOTHIO3aBpaM U3 Ce- 
SelicTBa KalTOpHHHA, He H3BeCTHBIM MpexKJe HH C TeppuTopuH CopetcKoro Coro- 
#1, HH BOOOMe c TeppuTOpHH BoctouHoro nosymiapHaA. OcTaTKH MIpHHaywexkat 
“HBOTHOMY HOBOTO Bra H pola, Has3BaHHomy Gecatogomphius kavejevi (éxatov— 
HOTHA, YOUCLOS — KOpeHHO!t 3y6; BUAOBOe HasBaHHe ano B YecTb M. C. Kapeesa),. 


Otpsz) COTYLOSAURIA 
Cem. CAPTORHINIDAE 


Poy: Gecatogomphius gen. nov. 
Tun poga: G. kavejevi gen. et sp. nov. 


Juaruos. Cpeguei pemwunubl KallTopunHy, c yepenom 10—15 cm qun- 
ol, CHJIbHO paclIMpeHHBIM B 3a{Heli NomoBuHe. HwKHAA YesOCTb MacCHBHad, 
‘rpy6oi 6yropyaTo-amuaTO CKYJIbITypoH. SyOnaA KOCTb C WHMpOKOHM TOpHsoH- 
aIbHOM MOWaLKOl Ha BHYTpeHHelt CTOpOHe, Hecyulel Oolee YeTbIpex AECATKOB 
GyOos, pacnonox*KeHHbIx NATbIO paamu. B oOsacTH cuMdusa M Mepefvero KOHIa 

JIIOCTH ICCTb HECKOJIbKO YBeJMYeHHBIX 3yOoB. I]puKpenmenve syOOB TeKoak- 
ofonTHoe. BeTBu HHKHeli YemIOCcTH OOpasyloT B cumduse yrou oKon0 80°. Bepx- 
‘Al TlepMb, OeneGeeBcKkan cBuTa; IIpuKambe. 


Gecatogomphius kavejevi sp. nov. 


Touaortrun. MMpasasx 3y6naa Kocrb,— IIMH 1156/1 (puc. 1). 
9 Onucaune. Jnuna 3y6uol Kocru oKosio 80 MM (3aHHH KOHel, MOBpex 
eH). PaccrosHue OT MepBoro CcuMH3HOrO 3y6a AO 3aqHero KpaxH  aVIbBeOJIbI 
ocslequero mleuHoro — 69 MM, TO/MMHAa B epequel YacTH — 9 MM; MaKCUMaJIb- 
‘aa Trommunua — 19 mm. Bpicora B MepeqHel yacrH — 12 MM; MaKCHMaJIbHas 
jommuna — 17—18 mm. Vs 6 3y6on, pacnosoxKeHHBIxX B OOmacTH cumpusa H 
epefuero KOHIa YesocTH, 5 OOpasyloT pA MO BHELIHEMY Kpalo, a 6-H pacnoso- 
<eH C JIMHTBasIbHOl cropoub! Mex yy II u II] syOamu. 3y6pi TocTbIe, KOHMYeCKHE, 
allpaBJieHHble HECKOMbKO Hapy2Ky, CO B3AYTbIMH OCHOBAaHMAMH H cma6o OTOrHy- 
bIMH BHYTpb BepluHuKamu. | 3y6 mau, II u 1V paBubi no BenuunHne (oKon0 8 Ma 
munoii); II] — Han6oubumli — MocruraeT nourH 10 mm B ggmuny. Or V u VI 


& Mg MeIOULYIO MOPMy ce 
JIeHHY!0 K JlaTepasIbHOM CTeHKe KOCTH nog, yrioM 90°, HH uLyio (opMy 


poHa 3yOHOH KOcTH OOpasyeT WHpOKy!O TOpH3O0HTAaJIb 


PNG R hs agin Lee 


NY 


‘ 
yy 


n 
a 


Soe 


y 
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Puc. 1. Gecatogomphius kavejevi gen. et sp. nov. Kom. 
TMH 1156. Huxuasa uemoctb: a — C HapyKHOH CTOPOHH!; 
6 — C BHYTPCHHEl CTOPOHbI; 6 — cBepxy 


MeHTa Kpyra. Ha 9ToM yyacTKe YeJIOCTH MOMelaeTca 47 3YOOB, pacnooxKeHHbI} 


5 TpOWObHbIMH psagamuH (TaOs. 1). 


SyObI KOHHYeCKHe, C TOJICTbIMH OCHOBAHHAMH; pasMepb! 3yO0B HesHayHTeJIbH 
YBCIMYMBAIOTCA CliepeqH Ha3say oT 3—4 JO 6 MM BBICOTHI, NOSTOMY 3yOubIe pALE 
Hasayl culerka pacxoyatca. Sy6pr pacino 


TaOnuna 1 JIOXEHbI MOUTH Np a4BHJIbHbIM WaXMaTHbI 
NOopsaAKOM. IIpapunbHOcTb 3Ta, OHaKO 

Ne pana, | Pacerosume| 5, Cae HECKOJIbKO HapyluaeTcH G6oslee TeCHBIN 
Peril lo eee eae aieoe pacnoJlo%KeHHeM 3YOOB BO BHELLIHeM PAY 
cropoust | sy6a (Bmm)| (8 MM) B pany [lepsple {Ba 3y6a 9TOFO paqa HeOOMbIUM 
M HeCKOJIbKO OTOrHYyTbIe HapyxXy. Sy6E 

/ Pe - re 3—4-ro pAJOB caMble mMaccuBube. Hi 

5 59 rw re OOKOBbIX y4acTKaX BeplIMHOK MHOry! 

3 20) 43 12 3yOOB HaOlofaloTca MIOMLayKH UcTUpa 

4 26 37 9 HMA, Clafatoulve BHH3 HHOrAa Jo NoMO 

o 34 24 5 BHHbI BbICOTHI 3y6a. Bo BuemHeM pam 


HeOOJIbWUIaA MWiomwalka HaOsmoqaerca 
BHellHeH cTopoHe VII 3y6a; sto noKa 


SbIBaeT, YTO BHEIWHHK 3yOHOH pa BepXHeli YeMIOCTH B COMKHYTOM cocTOSHH 
PpachowarasicH CHapyKU OT TaKOBOrO HHxKHeH. Bo 2-m pagy naomalqKu uCTH 
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7 
SHU WMeIOTCA Ha BHEeLIHel CTOopone V—X 3y6oB, npwyem y Tpex nocieqHUx 
9\(4 O4eHb Kpynuple. Y V u VI 3y6on aroro psa HeOoNbIUHe NOMLaKU ecTb 4 
* BHYTpeHHelt cropoxe. B 3-m pay B KakOli-To Mepe crepTbI Bce 3yObl, HauHHaa 
V, npuyem VII ouenb cutbHo 4 Cc O6enX cropoH. Y mocmeqHero COXp aHHBIle- 
‘}ca 3y0a STOrO psjla (XI) HesHayutTenbHad MOWakKa UcTHpanuA pacnomoxe- 
1 Ha HapyXHOM CTOpOHe HWKE BepIHHKH. 
B 4-m pay crepToctu uMeroTcs y Bcex 3y60B, IpHyeM cHuIbHee pasBuTbI Ha 
lyTpeHHeH cTopoHe. Oco6benHo cumbHo creptsr IV u V sy6pr. B 5-m pany He- 
)JIbUIME I IOULAaKKH HMeIOTCA Ha JIMHPBaJIbHOM CTOpOHe AByX MepBbIx 3y6os. JIuur- 
WIbHbIC CTOPOHBI 3yOOB 9TOFO psa He NOBpexJewbl. TakHM 06pa30M MO2KHO 
//MaTb, YTO 3yObI BepXHel YeOCTH pacoaranucb Takxe 5 psayamu. IIpuxpen- 
*HHe 3yOOB TeKOakKpOAOHTHOe. Cy 0 BbInaBuIuM V u VI nepeqHum 3y6am, 
§/ syOy BHemnero paya u II 3y6y 3-ro paga, ycranapnuBaetcs, uTO rayOuna 
@ibBeo JocTuraet oT 1/, NO +/, BEICOTH! 3y6a. OcHoBaHHe KaxJoro 3y6a Cpa- 
CHO C NPHNOAHATBIM TOHKMM YexJIOM KOCTHOM TKaHH. Ha pasyiomax Hna6v0- 
1€TCA, UTO TOMULMHAa CNOA 9MAJIM Oba JOBOMbHO 3HauHTeMbHOL. Or nocej- 
)4x syOos 1-ro 4 3—5-ro paJOB COXpaHUJHCb TOMbKO yUAaCTKH aJIbBeOd. 
-Ha Buyrpenueli cropone YemiocTH, HYKe Hecylleli 3yObl MOMayqK pacrio- 
araeTca OOJIbIUat MOJIOCTb, MO-BHHMOMY, 3aMbIKalollasica usHyTpH spleniale. 
AMPU3Ha MOMayKa He BesuKa. Spleniale, no-BuyquMomy, JocTHraja cumdusa. 
KYJbIITYpa Ha BHelIHeH CTOpoHe YeOCTH rpyOas, B BHJe HelpaBHJIbHubIxX 60- 
O30K H AMOK. B 3afHeli YacTH NO BepXHeMy Kpalo OTMeYaeTCA yAIMHeEHHAaA 
NowWalKa, JIMWIeHHaA CKYJIbIITYpbI. 
) OOmue 38amMeuaHuaA. Kantropunugbl — sakuaa rpynna KOTHIO- 
|ABPOB, BO3MOXKHO MpeAKOBas JIA BeETBH 3BepOCOpasHbIX MpecmpIkarouAxcs (4). 
iipeacTaBuTesH coOcTBeHHO cemelictBa Captorhinidae qo nactosmeh HaxoqKH 
(bIIM M3BCCTHbI TOJIbKO H3 HHKHEMePpMCKHX OTMOKeHHu CINTA (Texac, Oxua- 
joma) “3 cept Buuura, Kaup-opk, cput Can-Anpxeno u Onaysp-Tor (°,8,8). 
ONTcyTcTBue KallropHuHyA B BocTrouHoM nowywapuHu Nomaranocb OAHOL W3 MpH- 
WH pasHbiX WyTeH 9BOJIOWMH MepMCKHX YeTBepoHorux SanayHoro u Boc- 
OYUHOrO NoOsywapHH (“). 
| Hosax Haxoka NoKasbIBaeT HECOCTOATEMBHOCTh STHX B3rIALOB. Cpequ ce- 
jepOaMepHKaHCKHX KallopHHHA HanOoslee TpeBHHM ABsIAeTCA pod Captorhinus, 
jaclipOcTpaHeHHbIM OT cepeqHHbI cepuH Buyuta jo Bepxos Kuup-Popx. Iper- 
‘TAaBHTeJIH STOTO pOa, B OTMHUHe OT BHOBb OMMCaHHOPO, MMeIOT Bcero TPH pAa 
ryOoB B BepXHeli HM HMKHeEH YemocTax. Pog Captorhinoides u3 pepxos Kuup- 
Dopka, O1M3KuH K Captorhinus, Take HMeeT B BepXHeli H HHKHEH YeIIOCTAX 
[0 TPH pAJ\a HeNpaBHJIbHO pacioJIOKeHHbIX 3yOoB. bomee 61M30K K HOBOMY pOsly 
Labidosauricos, HMeIoulHi B HWKHel Yesmtocru IV—V, a B Bepxuelt V—VI mpa- 
$HJIbHO PaciOJIOKeHHbIX 3YOHBIX PAOB. OHAakO, 3TH pAbI y HeTO MHaye pac- 
1OJIOXKEHEI, a B CHMH3HOH OOaCTH NepBbIit 3y6, B CpaBHeHHH C MOcJeLyIOuULHMH 
‘WJIbHO yBesHueH. Y poyla Captorhinicos B HuxKHeH YeIOCTH YeTbIpPe HB BepXHEH— 
IATb IPABUJIbHO PacwOJOXKeHHbIX PAAOB, OMMAKO y Hero HecyuaA 3yYObI NOMLaL- 
(a 3HaUHTeJIbHO yxKe, a UHCNO 3yOOB B paax MeHbule. Kpome Toro, B CHM(H3- 
Jol OONacTH y HerO TOJIbKO OJMH yBeJIMYeHHBI 3y6. 
 Tlepeyucaenuble pOfbl OTMMYAIOTCA OT HOBOTO Tak2Ke OOlee MeJIKUMH pasMe- 
yamu. Bce onv, 3a HCKJIOUeHHem Captorhinus, HaliqeHbl B BepXHel ¥YaCTH Ce- 
yuu Kaup-Popk, B dopmauuax Belin u Yosa. [locnequuit cepepoamepukanckHit 
<anTopHuuy Rothia (*) u3 bopmMaunii Can-Aumxeno u Pnaysp-Ilor (campie Bepxu 
IWKHel WIM CaMble HU3bI BepXHel Nepmu) OTMMUAeTCA OT HOBOTO pOja OoubUeH 
3eJIMUMHOM, MCHbIIMM 4MCJIOM HM HeIMpaBHIbHbIM pacnosox*KeHHeM 3YOubIX PAOB 
{ YBeJIMUCHHBIM MepeQHHM 3yYOOM B HHxKHeH YeIocTH. [lomumo TepeducseHHbIx 
ASIMUHM, HOBbIM pO OTMMYaeTCH OT BCeX H3BeCTHBIX KaNTOPHHH, OUCHb 3Ha- 
[ATCIbHOM WMpHHOli yepena B OOJacTH HWKHEYeMOCTHBIX cycTaBoB. TeHeTHue- 
‘KH OH, 110-BHAMMOmMy, Ooviee Ou30K KaliropuHugam Tuna Labidosauricos u 
saptorhinicos. : 
Hoppiii pol ¥3-3a 3HayHTe/IbHOrO pacilMpeHua yYepena, pasBUTHA OOMbIIOU 
jecylieH 3yObl MoulaqKH Ha 3yOHOM KOCTH M CHbHOrO yBeJIMYeCHHA MepetHux 
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3YOOB MpefcTaBdeTca Oovlee CleWHasIM83HpOBaHHbIM MO CpaBHeHHIO C KallTopH- 
uuamu u3 Kpacupix cnoes CIA. 970 GeccnopHO cToHT B CBA3H Cc ero Oonee 
O3QHYM reoslorHyeckuM BOspacToM. BnowHe BosMoxHO, TO Gecatogomphius 
IIpecTaBIAeT OHO “HZ 3aKJIOUHTEJIbHbIX 3BCHbeEB B Pa3BHTHH IpyllIbl KalTO- 
puny. f 
B stoi cBa3u CuleyeT MoqyepKHYTb OfHY ero OcOOeHHOCTb, a HMe€HHO —~ 
TeKOaKPOOHTHBIM THN NpukpenwenuA 3yOoB. K coxxaJIeHHIO Mbl He BCTPeTHJIH 
B JMTepaType yKasaHuii Ha THN MpHkKpellwienuA 3yOoB y KallropHHug. OHaKo 
H3BeECTHO, UTO y PelTHIMI pasBuTHe HAeT OT akpOJOHTHOFO THMa NpHKpere= 
HMA K TeEKOJOHTHOMY, CJIeOBaTeJIbHO pasBHTHe TeKOaKPOJOHTHOCTH — NOKa= 
3aTeJIb H3BECTHOFO SBOJIHOWMOHHOTO Mporpecca H Oovlee NO3sHero reowornye= 
CkOroO BOspacTa. ) 
HaxojKa KallTOpvHnng B BepXHETepMCKHX OTMO*KeHHAX PyccKo nsaTPOpMbl, 
Hapsgy C OTKpbITHeM dayHbl Ha3eMHbIX TIO3BOHOUHbIX CeBepOaMepHKaHCKOTO 
Tua B HWKHeMepMcKoOH KuliMMuCKOM cBuTe CepepHoro Kasaxctaua (?,%), ycTa~ 
HOBJIGCHHeM TpOOJemaTHyecKUX 9sfaposaBpo“soB Phreatosuchidae B dayHax 
MeJMCTBIX WeCuaHHKOB (HH3bI BepXHelt NepmMu IIpuHypambs) (*) uw ele He ONHCaH= 
HOH HaxOJKOM THMMUHbIX Ka3eCHAHbIX NeMKO3aBpOB B HYW2KHEYCTbHHCKOM CBUTE 
(Hu3bI TaTapcKoro spyca) ApxXaHresbcKol OOmacTH, TOBOPHT O CBASH dayH 
Espasum uv AmMepHkv B TepMcKOM Tepwvoje. Siecb BO3MOXHbI Ba MpeAUosO 
2KeHHA: 1) cBA3H MexKy STHMH MATePHKaMH B TepMy BOOOUIe ObIIM JOCTATOTHO 
TCCHbIMH, H HMKHeMepMCKHe NOSBOHOUHbIe, THMa H3BeECTHBIX H3 Kpacubix coe 
CIUA, novip30BaJIHCb WHpOKHM TeorpauyecKkHM pacnpocTpaHeHHeM, a peAKOCTh 
MX Haxofok B Eppa3vv — cylefcTBve HeOcTaTOUHOl H8yYeHHOCTH; 2) STH CBASH 
He OblJIM NOCTOAHHBIMH, a YCTaHaBJIMBaJIMCb Ha KOPOTKHe IIpOMexYTKH BpeMeHH 
(KOHEL, HWKHeli — Hayao BepXHeli MepMH), KOra HM MpOuCXOAUNO NpOHHKHOBe- 
HMe (PopM C OMHOrO KOHTHHEHTAa Ha Apyrol. PewmTb, Kakoe H3 STMX Npeiomwen 
HMM Ooslee FOCTOBEPHO, MOXKHO JIMLIb Ha OCHOBAHHH HOBbIX (akTOB. 


= 


IJaneontomorMueckKHH WHCTHTYT Tloctynusi0 
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Woraagn Akazemunu Hayk CCCP 
1957. Tom 112, Ne 3 


ITAHEOHTOJIOPH A 


E. Jl. KYJIHK é 


HAXOJIKA RHABDOPORELLA B BEPXHEJEBOHCKHX 
OTJIOWKEHUAX PYCCKOH NJIAT®OPMbI AH KASAXCTAHA 


(ITpedcmasaeno axademuxom H. C. Wamcxum 27 VII 1956) 


| B oro2%enuax HwKHero Naeoson Sanaquoii Esponsi (repmauua, Ipeuns, 
)pperua, AHrius) pAXOM aBTropOB ObIIH ONHCaHbl MCKOMaemMble BosOpocmH 
habdoporella, orHocumple K MyTOBUaTbIM cucboneaM. Bnepspie BbIeIM H 
Hcaw STH BOJopocan E. Crosvieli (*) B 1893 r. v3 HMKHECHITypulicKHx (opyo- 
YCKHX) BaJlyHOB B JeIOBHM s3anayquoro Tompuireiina oKo0 Kuna. Toaquee, 
913 r. A. Pornseryom(’) Obi onvcaHbl {Ba Bua padsonopes U3 BepxXHero 
ypa ocrposa Tortianja. M3 opsopuickux BatyHos Hopzerun JI. Xérom (°) 
(JI ONMCaH BHA, OM3KHH K HW2KHECHJIYpHicKOMy Busy Crouse, H 43 OTIO*Ke- 
Hu anaugosepa Youca, onvcaH elle OHH HOBbIM Bu JIoncom (4). 
O HamMuHM STHX MYTOBYATHIX CHOHeH Ha TeppHtopuu Copetckoro Cotosa 
HHBbIX He OblwiO, ECM He CUHTaTb OnMcaHHOli A. T. Bonorgunem (') Rhabdopo- 
‘la disparrimosa 43 HwKHero KaMOpHa (?) xpe6ra Unurus Bp Kasaxcrane. 
B muandax konmexuuu X. C. Posmay u3 Cepepuoro IIpu6anxaubs, a Takxe 
Humax uz MenexeccKol CKBaxKHHbI, NepeaHHbIX B Ja6opaTOpHio MUKpo- 
nyHb! Teoslormueckoro wHcTHTyTa Akaylemuu Hayk CCCP qua yrouneuHa BO3- 
CTa OTJIOMKeHHH, ObWIH COHAPyKeHbI OCTATKH OOBI3BECTBJICHHDIX TpyOoueK, 
WTOpbie oTHEceHBI K powy Rhabdoporella Stolley. Sto neppaa HwaxoyKa ocrTatT- 
»B padsonopess Xopowel coxpaHHocTH B CopeTcKOM Co1o3e, BO3pacT KOTOPbIXx 
THpyeTCd BepXHHM J{@BOHOM, TOWHee BepXHeli YacTbIO (aMeHCKOrO Apyca, 0 
FOTBETCTBYIOMel dayne Opaxuonoy (Cyrtospirifer cf. sulcifer H. C. B Kasax- 
aHe) H 110 d@ayHe dopamunudep (Septatournayella rauseri uw Endothyracom- 
nis Ha Pycckow muatcdopme). 
Kak yka3biBal0cb BbIllie, BNepBble STOT PO ONHCaN HU Ja ero H300paxenHe 
, Crosse. OH XapakTepvs0BaJI 3TH MCKOMaeMble OCTATKH KaK IIpsAMble CTBO- 
MK HeH3BeCTHOH AIMHbI, IpaBHJIbHO OKpPyTvible B MOMepewHOM CeyeHHH, C TOH- 
MU CTEHKOM HM OOMbUION WeHTPasbHOM NoOcTHIOo. TOHKHe NOpbl, COOTBETCTBY1O- 
Me NepBUYHBIM OTBETBJICHHAM WeHTPasIbHOM KJIeTKH, UAT BCera COBepLIeHHO 
PNeHANKYyJIAPHO OT Hee H MMeIOT Mex Ly COOOli CpaBHUTebHO WIMpOKHe OObI3- 
<CTBJIeHHbIe MpocTpaucrBa. Hapsyy c OObIYHbIMM NoMepeyHbIMH CeyeHHAMH HM 
‘MeUalOTCA Take Ke CeyYeHHA, HO HMeIOWLHe OUCHb HeOOJIbILYyIO WeEHTpaJibuy10 
OCT WI %Ke BOOOMe He COHapyXuBaloule NOcMeqHeH. Hukakux pasMepoB 
STOPOM He yKa3bIBaeTCsH, KpoMe TOTO, YTO B NOMepeYHOM CeyeHHH HCKOMAaeMbIe 
Menu ue Gosee 0,5 MM. 
? A. PornseTi, B CBOeM ONMCaHHH NOATBepxaeT Manubie E. Crosiuiex 0 cTpoe- 
Jim 2THx BOopocseli H OTMe4YaeT TakKxKe HaxXOAeHHe MOMepeyHbIX ceveHHit 
YMeHbICHHBIMH BHYTPCHHHMH NOJIOCTAMH UM JlaxKe C OTCYTCTBHeM TaKOBBIX. 
1. Pornaetu yrounseT opMy KaHasIOB, 10 ero JaHHbIM, AHaMeTp KOTOPbIX 
BHellIHeli H BHYTPCHHeli CTOPOH CTeEHKH MMeeT TeEHJeHIUHIO K HEKOTOpOMy pac- 
}upeuuio. Kpome Toro,3THM aBTOPOM IIPpHBOAUTCA pA 3aMepOB KaHaJIOB, MONe- 
byybIxX CeveHHH, TOmMMHbI creHKU. Mutepecubl oTMeyeHHbIe PoTmieTHOM Be 
japakTepHbIe YepTbI STOO pOMa: HeEOMMHAKOBaA TOJIMMHA CTCHKH Y OAHOTO H 
rO Ke HHIHBUAYyMa H ABJCHHe YepHOrO KpecTa B CKpellleHHbIX HUKOJAX. 
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Ta6Oauna 1 


Vismepenua omucanHblx BugoBp Rhabdoporella Stolley 
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MectoHaxoxx eHHe, BO3pacT 
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KasgaxcTaH, BepXH. JebOHu 


' 

Kak PormeTuoM, Tak HW \pyrHMH aBT 
paMH, ONHCbIBaBILUIHMH paOsoMoped, OT. 
yaeTCA, YTO 9TH MaJICHbKHe CHPOHHHKOBI 
BOJOpOCcIH BCTpeyaioTcA clopaquyeckH, 
B @/\MHMUHBIX 9K3EMIIApax, TO B H300 
JIMM, a MHOra ABJIAIOTCA Jake NOposoo 
pasyromumu (PornseTu, Xér Hu Up.), Tak 4 
PotnueTi, HampHMep, IpHMensxeT K Nop 
JlaM, CJIOMKeCHHbIM B 3HAYHTeJbHOH cTene 
paOqonopeiaMuv,  BbIpaxenHe «Siph 
neenkalk». 

Cymmupys Bce omvcaHna pabgonopell 
Kak TMepBoe, Tak HW Mocsexyroulve, ero J 
NOJIHAIOULHe, MOXKHO CCPOpMYJIHpOBaTb Jl 
arHos pola HW KeCJeLyIOuLHM OOpasoM. 


Rhabdoporella Stolley 


CutOHHHKOBbIe BOJOPOCJIM C MeJIKHM 
H3BeCTKOBbIMH IWHJHHIpHYecKHMH YeXJ 
MH, OKPYrJIbIMH B TlOMepeyHOM ceveHH 
C BHYTPCHHeH UWeHTpaJIbHOM AYeeH, HHOF, 
He CTpOro OKpyrvJioH B CeYeHHH H3-3a pa 
HOH TOJMMMHbI CTeHKH. CTeHKa OObIUHO C 
cTaBsiseT OKOIO 1/, Hapy2KHOTO JMaMeT 
yexaa. Uexom 1pOHH3aH MHOPOuHCIeHH 
MH KaHaJlaMH OT MepBHYHbIX OTBETBJICHH 


‘QOBOJIbHO PaBHOMeCPHO paCHOJIOXKECHHBIX 


BCeM IIPOTAXKCHHH OOJIOMKa H NepleHAuK 
JIAPHO Hapy2XHOH MOBepXHOCTH; KaHadl 
HepeKO HMeIOT PaClUHpeHHA CO CTOpPOH 
BHYTpeHHeH HW HapyxKHOH NoBepXHOC 
CT€HKH Yexsla, MOcTHraiollve AByX-Tpe 
KpaTHbIX Pa3sMepOB AHaMeTpa KaHaJOB 
cpefqueli ux uacTH. B nonepeyHom ceyeHH 
YeXJIOB B CKPCUICHHbIX HHKOIAX Ha6r 
WaeTCA YeTKO BbIPaxXeHHbI YepHbIN Kpec 


Rhabdoporella meleke | 
S61 is) 5p. how | 


Vi3BecTKoBbI Yexou Tap oa 
IIpAMOHM WIM, BOSMOXKHO, OUCHb Ca60 H3OF 
HYTbIM; JIMHa BCTPpeYeHHbIX OOJOMKOB 
0,24 yo 0,93 mm. Hapyxupiii a 
uexma KOseOneTcA OT 0,11 Qo 0,80 MM 
HaHOoslee YacTO BCTpeyaemble pasMepl 
0,14—0,16 MM; BHyTpeHHut jquaMet| 
(WeHTpaibHaa sues) 0,05 —0,14 mM, vam 
oxoo 0,10 mm. IIponenrnoe oTHomeHt 
BHYTPeHHero A\WaMeTpa K HapyXHOMY Haxd 
AUTCA B Mpefenax BeHYHH HSBeCTHBIX Au! 


Rhabdoporella, a umento~ >" =60—70% 


Crenka vexma JOBONbHO TOHKaa, cocTaB 
JIA€T OKONO */3 Hapy2xHOrO AHaMeTpa Tpy@ 
KH, HHOPa HepaBHOMepHOl TOJIMLHHI y Of 
Horo WM TOrO Ke SK3eMIIsIApa, YTO OCOOeH 
HO XOpOlO BHO B TOnepeyHbIx CeveHHA! 


~ = Oe 


K cmambe E. JI, Kyauxa, cmp. 527 


Puc. 1. IlpoqompHoe nH nonepeuHple ceyeHHA H3BeCTKOBOrO 4exwa 
Rhabdoporella melekesensis sp. nov. Bepxuuii 2eB0H (BepXxH amMeHC- 
Koro spyca), ckB. Menexec. 110 X; a, 6, MomepuHble ceyeHHsA, Ha 
KOTOPbIX BHAHbI PaCXOJAULHeCAH KdaHaJIbl Me€PBHUYHbIX BeTBJICHHH H 
HeEOJLHHAKOBAA TOJIMIHHa CTCHKH, 6 — MpOMObHOe, Nepexofamee B 
TAHIeCHUHAJIbHOe CeYCHHE, HA KOTOPOM XOPOWIO BHAHbl KaHaJbl (B 
MpOJOJIbHOM Ce4YeHHH) H YCTbA HX HA BHELIHEH MOBEPXHOCTH B TaHreH- 
I[HaJIbHOM Ce4¥eCHHH 


K cmamve B. H. Illumancxoeo, cmp. 630 


Pic. 1. Antonoceras balaschovi gen. ct sp. nov. Bua ro- 

NOTHIa: A—C BEHTPaJIbHOH CTOPOHbI. 6 — CO CPOPOHbI Hepero- 

powku (0,5) X ;HHAKHHH KapOOoH, auIeKCHHCKHH POPH30HT, OKP. 

r. Muxaiisospa ‘ 

Puc. 2. Argoceras chinense gen. et sp. nov. a — GoKoBoit 

BH rosoTHna, 6 —NpHuiMopanHplit 9K3emMMIApP (Ci) 5 
HHDKHHA KapOon, CHHb-W3AH 


ic. 1, a, 6); TOMMMHAa CTEHKH KOue6neTCHA OT 17 Wo 38 v., B cpequeM 24 vu. Gexon 
JOpOCIH Ha BCEM CBOeM NPOTS2KeHHH MPpOHH3aH MHOPOUNCJIeHHBIMH TIpAMbIMH 
HaaMH N€PBHYHBIX OTBETBEHHH, PaCMOJIOXKeHHbIX NeplewUKyApHO Ha- 
KHOH CTCHKE H JOBOJIbHO paBHOMePHO; B TOMepeyYHOM CeYeHH YMCIO KaHasloB 
THraeT Jo 60. Tuamerp kaHanop 2 p u paccrosHve MEK,y HUMH (1poMexyTou- 
e€ NOACKH) He MpeBbluaeT 7 w IA 9kK3eMNIApoOB U3 Menexeca u 5 pw JWI 9K3eM- 
ApoB u3 Kasaxcrana. Muorga na6mogaetca cna6oe pacuiupenve KaHasoB 
NO YCTbA HX Ha HapyKHOH, a MHOra My BHYTpeHHeli NOBepXHOCTH CTeHKH. 
SeHKa COCTOHT H3 TOHKUX KPHCTAIAMKOB KaJIbUMTA, pacriONOXKeHHbIX cBOeli 
MHHOH OCbIO Tl€pleHAHKYJAPHO HapyKHOH NOBepXHOCTH YeXa, YTO BbIsbI- 
eT B CKPelCHHbIX HHKOJIAX ABJIGHHe YepHOrO Kpecta. 

CpaBHeHHaA Hu 3amMeuaHua. Io cBonm MOpoJIOrHyecKHM TIpH- 
aKaM BCTpeyeHHble HaMH (OpMbI LWeIHKOM OTBeYaIOT PpOOBOMy JMarHo3y 
labdoporella Stolley, cormacno onvcanHaM u M3006paxKeHHaM MpefbIyuHXx 
sAeqopateweH. Hama dopma ormYaeTch OT paHHee ONWCaHHbIX OpJOBHY- 
AX M TOTMAHACKHX BHAOB CBOel OOMbIWelH MHHHATIOPHOCTbIO, MeHbLUMM J\Ha- 
[POM KaHaJIOB, Oovlee YaCTbIM HX PacHOsO%RKeHHeEM HU, COOTBETCTBEHHO, GOJIb- 
(IM 4HCJIOM KaHaJIOB B NOMepeduHOM ceyeHHH. OTHUHA Halliero BHa OT Apyrux 
MCaHHbIX MpefCTaBHTeeH STOrO pOfa JaHbi B Tabs. 1. 

Bpilesienve B CaMOCTOATeJbHbIT BU KasaxXcTaHCKHX (:popM, OTMMYAIOWUXcHA 
MeJIEKECCKHX TOJIbKO elle Oovlee TECHbIM PacMOJIOKeHHeM KaHaJIOB, MBI CdH- 
2M HelieylecoUOpasHbIM,TaK KaK BC OCTaJIbHbIe MPH3HaKH COBeplIeHHO aHa- 
°HUHBI. 

Ha HauieM MaTepHasie NO-lipexHeMy OCTaeTCA HeACHbIM BOMpoc O BHeLHel 
PpMe H3BeCTKOBOrO YexJIa paOonopes, T. €., BepHee, IpeACTaBIAIH JIM OHH 
JOH SakpbITble Ha BeplinHe TpyOouKH HK HeT. Hanuune B wiucax OAHOBpe- 
4HO MOMepeYHbIX CeyveHHii C pasHbIM JHaMeTPOM BHYTPeHHHX MOVIOcTell, B He- 
fOPpbIX CJIyYaAX CXOJAULHX NOYTH Ha-HeT, KaK OYTO HaTaJIKHBaeT Ha MBICJIb, 
), BOSMOXKHO, Y AOKHBIUHX JO ONpeseJeHHOrO BO3pacTa BOJOpocselt, ocTa- 
3HBUIHXCA B pOcTe, OOBISBECTBIAAaCb H BEreTaTHBHad YacTb KJeTKH. IIpeqno- 
"aTb OoOlee PaHHIOIO CTaHIO MOJMHOTO OObI3BeECTBJICHHA BereTaTHBHOH wacTH 
/Hee, XOTA H STO He HCKOUaeTCA. . 
Mectonaxoxjeuue uw BospactT. Kasgaxcxaa CCP, KaparanquucKaa 
I., BepXHSA YacTb (amMeHcKoro Apyca; cKBaxHHAa Mesexec, Tarapckaa CCP, 
)XHAA YacTb tbaMencKoro sapyca 30Ha c Septatournayella rauseri u Endo- 
Ta communis. 


-TeonornuecKHH HHCTHTYT Tlocrynua10 
_ AxayemuH Hayk CCCP 18 VII 1956 
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MAJEOHTOJIOIH; 


B. H. WAMMAHCKHE : 
KAMEHHOYIOJIBHbIE ONCOCERATIDA 


(II1pedcmaeneno axademuxom H. H. I manveaysenxom 11 X 1956) 


Onnoii u3 HanOomee HHTepecHbIX rpynm HayTHIOHJeH aBatoTca Oncoceré 
tida. K sTomy oTpayy OTHOCATCA caMble pa3sHOOOpa3sHble dOpMb!l — NpAMBIE 
COrHyTble H Jlaxke MOJIHOCTbIO CBepHYTbIe, KOHHYeCKHe H OoyeHKOOOpasHbk 
C MpOCTbIM WIM, YaCTO, BECbMa OPHPHHAJIbHBIM NO KONGurypauuH ycrbem. Ha 
KOHe, BCTpeyaloTca POpMbl, pa3ssHYAaIOWMeca NO ycTpolicTBy cuona. Y MHC 
rx MpescTaBuTeseh OTpAfa OH LIMPOKHH, C pe3KO paclUHpPAIOMIMMUCA B BOS, 
HbIX KaMepax CerMeHTaMH MH CepHAMH paj\HasIbHbIX laCTHHOK BHYTPH CHOHE 
Ha nonepeyHo npHMsHpoBKke WIM packOJIe TaKOM CH@OH BHELIHe HECKOJIbK 
HanOMHHaeT KOpaJi. OMHHM H3 HaHOosee APKHX NpHMepoB NofoCxoro poJ 
cayxuT cudou Polyelasmoceras. Takaa ctpyKTypa cudoua xXapakTepHa 
TOJIbKO JWIA OTJCMbHBIX POJOB, HO, NO-BHAHMOMY, H JIA WebIX ceMelHC? 
(Hanpumep, Nothoceratidae). Y MHorux mpeycTaBHTeseH OTpAa OHKOLepati 
CHOH YCTpOeH 3HAUHTEIbHO Mpolle H NOYTH He OTMHYaeTCA OT cHcOHA MceBK 
pToulepaTux u3 oTpaya Orthoceratida. 

Han6ombuero pa3sHOoOpa3sua cTpoeHHe cHdona Oncoceratida joctTurs 
B JeBoue. Ilepsble npeAcTaBHTesIH STOTO OTPALa H3BECTHbI H3 OPAOBHYCKHX OTJC 
XKCHHH, OMHAKO TOra OH He Hrpas 3aMeTHOHK pomH. M3 18—20 cemelicts, OTH 
CHMbIX K J@HHOMY OTpAAY, B OPAOBUKe H3BECTHO TOJIbKO NATb, NPHYeM JIMLIb JE 
v3 Hux (Allumettoceratidae, Diestoceratidae) aBnatoTCH HCKIOUHTEIbHO Opa 
BHYCKHMH. V3 cusypHickuX OTJIOXKeHHH H3BECTHbI MpeACTAaBUTeJH elle NAT 
ceMelicTB. B eBOHe NOABJIAIOTCA LWECTb HOBbIX C€EMeCHCTB, HO UaCTb CTapbIlX BbIME 
paet. Bcero v3 Je€BOHCKHX OTIOKCHHH H3BeCTHbI peyctaBuTenu 14 cemelicn 
Vimenno JeBOHCKH NepHo HW ABJAJICA BpeMeHeM HavOoNbuero pasHoobpa3 
Mi, NO-BHAMMOMY, paclipeTa rpynnpl. Ecau opqoBHK HM CHJlyp MO%xKHO yCJIOBHG 
Ha3BaTb «BPCMeHEM SHAOMepaTHA HW aKTHHOLMEepaTH», TO JEBOHCKHI C TAKUM MK 
YCleXOM MOXeT ObITh HA3BaH «<BPEMEHEM OHKOMepaTHA WH OpTOLepaTHy» (HMeIOTES 
B Buy OTpasbl). B camoM KOHUe JeBOHA H Havase KapOoHa NpOHCXOAUT peskoE 
YMeHbIUeHHe YHCwla CeMelicTB H pOJOB OHKOWepaTHyA. Jlo cux nop cuntann, 4M 
B HWKH€KAMEHHOYTOJbHBIX OTJIOMKCHHAX OTPA Obll MPeACTAaBJIeH TOMbKO JBYMS 
pogamu — Poterioceras u Welleroceras. [lepppiii u3 Hux MIMpoKO pacmpocTpa 
HeH M0 BCeMY CBeTY, BTOPOli H3BecTeH TOMbKO u3 C. AMepuku. B Jelicrauredb| 
HOCTH OTpA NpeAcTaBeH B KapOOHe MMHMMYM IeCTbIO polaMu, NpHHasviexkal 
INMMH K TpeM CeMeHCTBaM, OMMCaHve KOTOpPbIX NPHBOANTCH HWKe. CpaBHHTedb) 
Hoe H3yYeHHe KaMeHHOYTOJIbubIX Oncoceratida NO3BOuIAeT YCTaHOBUTb HEKOTOPBIE 
MX OCOOeCHHOCTH. OTO, B NepBylO Ovepefb, OTCYTCTBHE Cpe KaMeHHOYTOWIB} 
HbIX OHKOMepaTHAa NOMHOCTbIO CBEPHYTbIX HIM YJIMTKOBHAHBIX (opm, xapakKl 
TePHbIX Ayia AeBpoua. Ilo-BuyumMomy, STO OObACHAeTCA yxKe JOcTATOUHO 3HadHl 
TeJIbHBIM PacnpoOcTpaHeHHeM HaCTOAMUX HayTHIONJeh, NpHHaqexKallux K OT 
pany Nautilida. Kak npeanouarator, onm npousomuu oT Oncoceratida B eBOHt 
M BbITCCHHJIH B NepBylo Ovepesb COpMbI HavOosIee CXOAHbIe UH, OYeBHAHO, pH 
cmocoOsleHHble K TEM 2Ke YCJIOBHAM CylecTBOBaHHa. PopmMa pakOBUHbl Kamel 
Hoyrosibubix Oncoceratida 6oyeHKooOpasHaa WK rpymeBusuan, pexke npsamas 
B nocuequeM cay4ae MonepewHoe ceyeHve pakOBHHb! IpHOWKaeTcA K Tpeyrouib 
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AY WIM 2Ke OHO WIMPOKO OBa/IbHOe, a OHA U3 CTOPOH pakOBUHbI (pedo OKU- 
bHO BeHTpasbHas) ynoujena. Ilo-BuyumMomy, y Bcex KAMCHHOYIOJIbHBIX PoO- 
} OTCYTCTBYET HH Pa3BHT OYeHb cNa6O BeHTPaJIbHbIt CMHYC, YTO TOBOPHT 
Paline ca6oM pasBHTHH BOpoHKH. BropbiM MOMeHTOM, TIpHB/eKAaIOLLHM BHI- 
THE HCCeOBAaTeNA, ABACTCH OUCH MpocToe eTpoenve cucbona. Y Bcex u3- 
THBIX H3 KAMCHHOYTOJIbHBIX OTIOXKeHHH CPOpM OH HEGOMbINOrO ANaMeTpa, JH- 
H BHYTPHCHPOHHBIX OTOKeHH H UMeeT OTOFHYTHIC CHOHHBIe WyyKH. Ha- 
fell, TP€Tbe, UTO NPUBMeKaeT K CeOe BHHMAHHE, B CTPOCHHH KAaMeHHOYroVIb- 
x Oncoceratida,— 970 orcytersne (0-BH,HMOMY, NOHOe) BHYTPHKaMepHBIX 
loxKeHHH. [Ipapya, 06 sToM MpHXOAUTCA TOBOPHTM MpeANOOXKUTeMbHO, TaK 
< COXpaHHOCTh MHOrHX KAMeCHHOYFOJbHbIX HayTHONJel OUCH MOXan. 
Bee ykasannpie oco6leHHOCTH NO3BOMAIOT Mpesomarath, uTro KAMCHHOYPOJIb- 
© npeyctaButemu Oncoceratida BenH MalOaKTHBHbI OOpa3s KH3HH: MM MoW- 
IM NO QHY, HH Napwsn Hay HUM. 

Cneqyer HafleATbCA, UTO JlaIbHeHiee HSyYeHHe STHX NOCMeAHHX Mpesctapu- 
leM HeKOra NpouBeTaBielt OombWOH PpyNNbl NOSBOMHT BbIACHHTh psx ee 
fepecHBIX OnomOrMyecKHX oOcobeHHOCTel. Kamennoyronpupie Oncoceratida 
-ACTABIIAIOT HHTepec HM AIA CTpaTurpadun, Tak Kak OHM JIerKO pacnosHapae- 
Haxe B OOJOMKAX HW NOSBOJAIOT Cpasy YCTAHOBHTb MpHHaye2xKHOCTh OCTaT- 
3 K TOMY HAH Apyromy poxy. BuuxKalimeh saqaueli apnaerca BbincHeHHe 
ZYPOUYCHHOCTH OTACIbHbIX BUJOB K ONpeeIeHHLIM Apycam HW ropusontam. Hu- 
TIPHBOAWTCA ONHCaHWe CeMeHCTB, pOOB H HOBbIX BUJOB KaMCHHOYFOJIbHbIX 
coceratida Ha OCHOBaHHH MepecmoTpa M3BeCTHOrO B IMTepaType MaTepHana 


SYIeHHA KOMNeKUMH, xpanamuxca B [laneontonoruyeckom uucTuTyte AxKa- 
mu HayK CCCP. 


: Cem. TRIPLEUROCERATIDAE SHIMANSKY, fam. nov. 


Pakosuna riayKaa UH CKYJbITYpHpOBaHHad, psAMasa cabo pacwupsio- 
ACA, C OKPYIJIO-TpeyrOJIbHbIM TONepeyHbIM CeYeHHeM, MMIOCKOM BeHTpasb- 
iM yrioBaToH JopcambHolH cTopoHamu. Ileperopoyqounan JIMHUA C BbICOKHM 
JIOM Ha JOpcasbHOM CTOpOHe HW HeOObINMMH aTepasbHbIMu Jonactamu. Cu- 
DpHONMKeH K BeHTPaJIbHOH CTOPOHe, C pacCINMPAIOWLMMHCA CerMeHTaMH, 
ra C BEPTHKAJIbHBIMH TJIaCTHHKaMH, He JOXOAAMHMH WO WeHTpa. Jleson — 
Hu KapOou. BrsmoyvaeT Ba pos. , 

1. Tripleuroceras Hyatt, 1884. Tum poya — Orthoceras archiaci Barrande, 
5; cpequuii qepon Boremuu. PaxopuHa nonepeunopedpuctan. [lonepeunoe 
HHe€ OKpyro-TpeyrombHoe, CucbOH MpuseraeT HAH OH30K K BeHTpaJIbHOh 
OHe, COJepXKUT WaCTHHKH. CoeQMHHTeIbHbIC KOJIbUa WHIM ApOMAHBIe. 
rpipe-aTb BugoB. Jleson CCCP u 3an. Esponpt. 

. Psiaoceras Shimansky, gen. nov. Tun poya — Gomphoceras hesperis 
w., 1860((!) Ta61. 28, dur. 8); HHxKHHH KapOon IlogmockosHoro 6acc. 
OBHHa riagKkasa. TlonepesHoe ceyenue cyOTpeyroubHoe, CH*OH MexKy WeHT- 
W BeHTpaIbHOM CTOpoHol, 6e3 macTHHOK. CoeQHHUTeJIbHbIe. KOJbIla YeTKO- 
apie. J[pa-Tpu Buya. Bepxuuli FeBoH — HHKHUL KapOou PyccKou NmaTpopMEl- 


Cem. ANTONOCERATIDAE SHIMANSKY, fam. nov. 


AKOBHHA MOUTH NIpsAMAaS, YIJOMeHHAaA JOPCO-BeEHTPasbHO, Cabo paculp ato- 
CA, C 9JIJIMMTHYCCKUM MpofosbubiM ceyennem. Ileperopogqounaa HHH C ray- 
4MM JloNaCTAMH Ha WHPOKHX BeHTpabHON Hu JopcanbHOH cTopoHax. Cucox 
Wy UeHTpoM HM BeHTpaNbHOH CTOPOHOH, C YETKOBUTHEIMM COeMHUTEAbHDIMH 
suamu. Huxkunit KapOon. BxsrouaeT OMHH pos. yy . ‘ bia 
_ Antonoceras Shimansky, gen. nov. Tun poga — A. balaschovi Shimansky, 
10V.; HW KHL Kap6ou Ilogmocxosuoro 6acc. J[uarHos pojla copnagaeT c WvaT- 
im cemelicrBa. OWH Hau Ba Bua. Huxuuit Kap6ou TloxmocKosxoro acc. 
ntonoceras balaschovi sp. nov. (puc. 1,cM. Ha BKJeliKe K cTp. 528). 
yrun —TIMH Ne 1192/1. Paxopuua cua6o pacimpsarioulaaca K yCTbIO JO 
WMubI KHON Kamepbl. C cepeqMHbI 2KUIOM KaMepbl HOPMAJIbHOE, paciUpe- 
oa eat iit vit ctepoeher ak EF Zt Stee weed #8 ale sons 


ney 
oh g 


TY. «GESTS 


HHe MpOJouKAaeTCA TOJIbKO B ‘vlaTepaJIbHOM HallpaBJIeHHH, B JOPCO-BeHTpar 
HOM HallpaBJIeHHH MpOWCXOAUT HeKOTOpoe cyKeHHe pakOBHHb!. Baarogay 
3TOMY BeHIPaJbHbIM \popusb paKOBHHbI H30rHyTHIM. JwHa *KAJOM KaMep 
IIPCBOCXOAUT BbICOTY BOSAYUIHOM Kamepbl Gosee eM B ABaWaTb pas. BpIco 
BOSYIUMHOH KamMepbl paBHaetcsa 2/,—!/,, MameTpa pakoBHHbl. Ileperopoyo 
Had JIMHHA C WHpOKOH MH riyOoKOM BeHTpabHOM JIoMacTbioO, ee CTpema mp 
rH6a MOUTH paBHAeCTCA BbICOTe BOSAYWIHOH Kamepbl. HwxHHH KapOon, ame) 
CHHCKHH TOpH30HT, oKp. r. Muxalnosa. 


Cem. POTERIOCERATIDAE FOORD, 1888 


PakopuHa riagqKad WH MposobHOCTpyHuaTand, M30rHyTaA B HadaJIbHC 
yacTH H 604eHKOOOpa3HO B3yTaA K Kuo Kamepe.Ilocnequad y HeEKOTOPB 
pooOB cyxKaeTcaA K ycTbIo. CucboH pacmosoxKeH O1M3KO K WeHTpy, C OTYCTJIME 
OTOFHYTBIMA CH(POHHBIMH yIKaMH M pacuIMpsiouluMHcA (OOpIaHO) CerMeHTaM 
Hyun KapOon. BksouaeT Tpu posa. 

1. Poterioceras McCoy, 1844. Tum poga —- Orthoceras fusiforme Sowerb 
1829; nuxHui Kap6on Vpnauquu. PakosuyHa MejVIeHHO pacuIMpsaroulant 
YAJMHEHHaA, C KPYTJIbIM NomepeyHbIM CeYeHHeM HM IIpAMOW NeperoposoyHoOn I 
Hveli. )Kusiad KaMepa. OTUeTIMBO CyKaeTcA K ycTbio. Kpali nocmeqHero pOBHBI 
6e3 CHHYyca BOpOHKH. CudboH He3Ha4HTeJIbHO CMeleH K BeHTpaJIbHOM CTOpOH 
CHOHHbIe AYAKH OTOFHYTHIe, COCA HHHTEIbHbIC KOJIbIaB CCYCHHH SJIJIMNTHYECKE 
HeckonpKo BugoB. HawxHu KapO6on CCCP, 3an. Esponp, Ces. Amepuku. 

2. Calchasiceras Shimansky, gen. nov. Tun poga — Poterioceras vent 
cosum McCoy, 1844; Hu»KkHHH KkKap6ou Mpsangun (2, pl. 1,f. 2). Pakopuna Oni 
pO paclIHpsAIOWaAcA, MOUTH YaeBHAHAA, CO CTOJIb %Ke pe3KO Cy kKalollel 
K YCTbIO 2KHOH Kamepou. IlonepeuHoe ceyeHve WIMPOKOOBaJIbHOe, Meperoposo 
Had JIMHUA NpAMasn. Cucou cylerka CMeLIeH H3 WeHTpa, C pe3KO OTOrHYTbIMH © 
QOHHBIMH JYAKaMH HW YeTKOBHAHbDIMH COCAMHHTeJIbHBIMH KOJbUaMH. Uersip 
MATb BAAOB. HuxuuK KapOon CCCP, 3an. Esponpi wu Ces. Amepuxku. 

3. Welleroceras Miller et Furnish, 1938. Tun poga —W. liratum Miller 
Furnish, 1938; nuxxHui Kap6on Ces.Amepuku. PakopuHa cma6o cornyTaa, pa 
HOMEPHO paClIMpHAIOWaAcd BIVIOTb AO YCTbA, C KPYPJIbIM HIM OBAJIbHbIM HO 
pedHbim ceyenvem. YcrTbe 6e3 cuHyca BopouKH. Ileperopoqounan HHUA Op 
mast. CucboH He3HauHTebHO CMeMeH OT LWeHTpa, CH(OHHbIe AyAKH pe3sKoO OTe 
HYTbIC, COCMMHHTEJIDHbIC KOJIbIla MOUTH CcbepHueCKHe JIM OBaJIbHBIe B CeyeHy 
Tpu Buga. Hunn Kap6ou Ces. Amepukn. P 

4. Argoceras Shimansky, gen. nov. Tum poga — A. chinense Shimansk 
sp. NOV.; HH2KHHM KapOon Kutaa. Pakosuua cma6o corHyTas, C OKPyrJibiM I 
MepeuHbIM CeCYCHHeM, PaBHOMepHO pacuiMpsiomlaaca kK ycTbro. Ilocmequee | 
BOrHYTOM CTOpOHe paKOBUHbI UMeeT Her yOoKH, wWHpoKUl cunyc. Ileperopos 
Had JHHMA Ciao MsBUIMCTaN.CudoH pacnomox%KeH Mey WeHTpOM HM BOE 
TOH CTOPOHOH, CH*POHHBIC AYAKH HECKOMbKO OTOFHYTHI, COCAHHUTCIbHbIC KOJIb 
MOUTH WMIMHApHyeckHe. OWuH BUA. Hux KapOou Kuraa. 

Argoceras chinense sp. nov. (puc. 2). Tonotun — TMH Ne 1196/1. Cue 
usaH (Kura). Pakopuna cpequero pasMepa oueHb c1a60 COrHyTasa, C WIMpol 
OBaJIbHbIM, NOYTH KpyrVIbIM MOMepeyHEiM ceyeHHem. BulcoTa BOSyWHbIX Kal 
paBHseTca, MpHMepHo, ‘/g OokoBoro ,HamMeTpa pakoBuHHI. Tleperopo,oaH 
JIMHHA C HEOOMbIUIMMH JIOMaCTAMH Ha JaTepaJIbHbIX YACTAX BBINYKOM CTOPOR 
Ckysblitypa 43 TOHKHX, rycTOpacnoslOxKeHHbIX CTpyeK, OOpasyioulux WHpOK 
BbICOKMM BLICTYM K YCTbIO Ha BbIIYKJOM CTopoHe H HeOONbUION CHHYc Ha BOF 
TOH. Kumada KamMepa oyeHb Oombulad, pacuIMpsioujasca K verbo. HwxKunii K 
Oon Kurtaas. ; i 

TlaneontonornueckHit MHCTUTYT Tlocrynuso 
Axayemuu HayxK CCCP 5 X 1956 


UHTHPOBAHHAS JIMNTEPATYPA 


* E. Eichwald, Lethea rossika ou Paleont. de la Russie, 1 (1860). 2 F. McC 
Synopsis of Carbon Fossils of Ireland, 1844. 
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PHCTOJIOPH f 


M. Sl. JIEBHHA 


HEKOTOPbIE OCOBEHHOCTH CTPOEHHS 
SPEAHEM OBOJIOUKH AOPTbI KOPOBbI B PA3HbIX BO3PACTAX 


(ITpedcmaeaeno axademukom H. H. Anuuxostim 6 X 1956) 


M3 mureparypHbix HCTOUHHKOB H3BECTHO, YTO CTpoeHHe cpequeli O6oMOTKH 
Tbl KOPOBbI CBOeOOpasHo. Tak, no JanHpmm K. I. Bonkosoit (!), y sspocaoii 
POBbI BHYTpeHHAA YacTb t. media HMeeT BUA, THNMUHBIM AIA STO O6OMOUKH 
TbI y APyrHX MJCKONUTAIOWMX HW YeNOBeKa. OHAKO KHapy2KH MbIILeUHDIe 
CTHYECKHE JJICEMCHTHI TEPAIOT NPaBHJIbHOe pacnooxKeHHe H OOpasyroT uepe- 
MWWeCH NYYKH, JIeKAalHe JOBOJIbHO PbIXJIO H HMeIONHe CNHpasbHbli XO. 
2KY HHMH B COCAHHHTeIbHOH TKAaHH HaXOJATCA cocygbl (vasa vasorum). 
Hy Toro, YTO aBeHTHIMA B aOpTe KOPOBHI BbIPaxeHa c1a60, HeKOTOpble 
TOPbI Ha3bIBaIOT HapyXHyto yacTb t. media KOHBIONKTHBOH (*) HAM Hapy2KHbIM 
OKHHCTBIM Cyloem (3), MexK,y Tem Kak Boskopa Goslee OOOCHOBaHHO CYHTAaeT 
yacTbio CpeqHeH OOO0UKH. 
B HacTosmel paOote cpeqHaAd O6004Ka AOpThI KOPOBbI Opiia NoABepruyta 
lee eTabHoMy u3syyeHH1I0. Matepuanom ClyKU HUCXOMAMM OTAeN rpyAl- 
H AOPThl YETIPEX B3POCJIBIX KOPOB, C€MH TEJAT Pa3HbIX BO3PACTOB HM 3aposplia 
CM JJIHHOH. 
_ Hlocne dbukcanHn WeHKep-cbopMOJIOM LesJIOHHHOBbIe NONepeyHble H MpOAOJIb- 
€ Cpe3bl OKpalluMBaNHCb pesopuMH-syKcuHoM, mo Massopu, reMaTOKCHJIHHOM 
ijeuraliuva u cepeOpusmucb no Mapeui—Buspmosckomy. Matepuaa, puKcupo- 
HHbIM CNHPTOM C (OpMaJIHHOM, OKpalUHBaJICA THOHHHOM. 
Y 25-caHTMMeTPOBOrO 3aposbllila CpeqHAA OOOMOUKA AOPThI HMeeT MOUTH OJH- 
KOBOe CTpoeHHe NO Bcel rmyOuHe. Ee 9acTuyuecKad CTpyKTypa XOpomio BBI- 
JIACTCA pesopunH-yKcuHom (puc. 1). B To xe BpeMaA TOHKHe d/IaCTHYeCKHe BO- 
KHa MMMperHupyiwrtca cepeOpom AO YepHOTEI, a Oosee TOMCTHIe JlacTHYeECKHe 
MOpaHbl CeCUBETHbI H JIMIWb OKAalMJICHbI apripO*UJIbHbIMH BOJIOKOHILAMH. 
JIareHOBbIX BOJIOKOH B CTCHKE aOpTbl 3apompliua He cofepxKuTCA. Mery au1a- 
YeCKHMH MeMOpaHaMu HaxofsATcA BepeTeHooOpasHble KJeTKH. B HapyxxkHoli 
jlopune t. media BcTpeyarorca vasa vasorum. 
_Y 19-qHeBHoro TeneHKa cpeqHAA O6OMOUKA aOpTH! AOCTHTaeT 3HAYHTebHON 
muHb. Ee napyKHbIli oTAen 3aHHMaeT Oovlee MOMOBHHbI CTCHKH Cocyfa UH 
posor“yecKkH CHJIbHO OTMMYaeTCA OT BHyTpeHHero. OOulee WupKyJIApHoe 
CHosloxKeHHe 9ACTHYCCKHX HM MBILWEUHBIX 9JIEMCHTOB 3feCb Hapyuiaetes. Tnay- 
\MBIILCUHbIC KJIETKH JlexKaT WYYKaMU pasHoro pasMepa, KHapy2KH Oosee MOLI- 
imu. Mexyly HMMM pacmoJioxKeHbl MyYKH 9aCTHYCCKHX BOJIOKOH (ux ynKe 
= CUNTaTb MeMOpaHaMH, TaK KaK OHH 3Ha4HTebHO KOpOoUe, YeM BO BHYTPeH- 
xX oTJemax cocyfa). Xopowio pasBuTbl vasa vasorum. B HapyKHOH wacTH 
equeli O6omouKH cocysa pasmMuaioTcA Ba copTa KeTOK: 1) BepeTeHooopas- 
le KJI@TKH C OB@JIbHbIMH AJpaMu, JleKalljue NMOOHHOUKeE Mey TOJICTHIMH 
ACTHYCCKHMH BOJIOKHAMH; OKOJIO STHX KJIETOK, a BOSMO2KHO B TlepHdepHyeckux 
TAX HX IMTOMIa3Mbl, COep2xKAaTCA OYeHb TOHKHE aprupoPpuJIbUble BOJOKOHIA, 
-THIMYHbIC TaKOMBIMeUHbIe KeTKH, OOpasyrollve NyYKH; OHH OfeTbI YeX- 
(KaMH 43 aprupodubnbix PuOpuss, snacTHYeCKHe BOJIOKHA Hi MeMOpaHbl 
media T1O-MIpexKHeMy OKaliMJeHbI aprHpoPHJbHbIMA — BOJIOKHAaMH, Oos1ee 
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rpyObimu, yem ys3apoypuua. [lomumo Toro, MexKy MbIWIeYHbIMH My4kaMH B Ha-) 
pyKHbIX yyacTKax t. media MecTaMu NOABIAIOTCA HeOO/MbUIMe THNMYHBIC MYIKH 
KOJIJIaPeHOBbIX BOJIOKOH. 

Y roJloBaJblx HW IBY XTOAOBAJIbIX TEMAT CheAHAA OOONOUKA AOPTHI y2Ke TOXo*Ka| 
Ha t. media B3pociol KopoBnl (puc. 2). OTHOCHTebHbIe pasMepbl €€ HapyXHOTO| 
OTIea CHbHO YBeIMUMBAIOTCA, H OH 3aHuMaeT He MeHee °/,—*/, TOJULMHBI| 
Bceli CTeEHKH cocyya. OfHako OOMHH Mah pacMOMO*RKeHHA MbILeUHbIX MU 9aCcTH-} 
YeCKHX 9JIEMCHTOB 9TOFO OTJeMa TaKOM xe, Kak y TeeHKa 19 qHeuM. [yuu Tom-} 
CTbIX, MapaJWIebHO PaCMOJIOMKeHHBIX ACTHYCCKUX BOJIOKOH JlexKaT MpeHMyule- 
CTBCHHO WHpKyApHo. OnM no-mpexHeMy OKaliMJIeHbI aprupodHIbHEIMA (pHO-} 
punnamu. [Ipunexamne kK HAM KJIETKH C MHTEHCHBHO OKpalluMBarouluMuca spa-| 
MH COjlepxKaT O4eHb MaJIO WuTOMIAsMbI. Mex y 91acCTHYeCKUMH 3JIEMeHTaMH Ha~ 
XOJATCA MOLLHbI€ WYYKH KOJIIaPeHOBbIX BOJIOKOH, KOTOpbIx He Obii0 y 19-7HeBHOFOK 
Teneuka (puc. 3). [pynmpl riaqKOMbIUeYHBIX KIeTOK Hapy2kHOH 30HpI t. media 
HMeIOT Pa3JIHUHbIe HanpaBeHHaA. Kaxkyaad KeTKa OKyTaHa YeXJIMKOM ryctot 
PACHOJIOXKeHHLIX APFHPOPUJIbHbIX (HOPI, KOTOpHIe OOpa3syioT MepeMbIyKHl 
MeXxKy coceqHuMH KJeTKamu. Mexjy MbILICUHBIMA TyakaMu HaxOATCA npo-) 
CNOMKH THMHYHOH pbIxXJIOH COCAMHUTeJIbHOM TKAHH, MPHYeM ee KOJIJareHOBbIe} 
BOJIOKHa He 3aX0JAT BHYTPb MYYKOB MBI. TaM BCTpedaloTcaA JIMUIb TOHKHE 
31aCTHYeCKHE BOJIOKOHIMA. % 

V3 conocTaBsleHuA M3y4aeMbIX CTaHH pasBuTHA BUAHO, YTO TOJMMHA AOpPThih 
¢ BO3pacTOM YBeEJIMYHBaeTCA PaBHbIMOOpa3soM 3a CueT HapyxKHoH uacTu t. media, 
Y 3apObila KOPOBbI KJIETOUHbIe 3IeMeHTHI t. media aopTbI HEOTIIHUMMBI APY? 
oT Apyra. B ctTapumx BospacTaxX B HapyKHbIX oTJemax cpeqHeH oOo0UKH 
KJI€TKH JudpPpepeHUApyiorcA Ha PviaKOMBbIMeYHbIe HM COCPMMHHTeJIbHOTKaHHbIe — 
Tuna PuOpounTos. BeneqcTBve yCHJIeEHHOrO Pa3MHOMKEHHA MOJIOAbIX MbIWICUHBIS 
KJIETOK H3 OMMHOUHBIX KJICTOK OOpa3ylOTCA JOBOJbHO OOJIbIUIHe MbILeCUHbIe NY4 
KH. ¥ 3apoypuua u 19-q—HeBHOrO TeMeHKa HaOTOMAIOTCA MHTOSbI MbILMeUHBIX Ke 
TOK; B NepHdepuyeckux yuacTKax t. media ux Sombie, YeM BO BHYTPeHHUXs 
Y TeIAT roqoBadbIX HW CTapllero BO3pacTa JesAMMeCA KIeETKH He Obl o6Ha4 
Py2KeHBI. 

Aprupodusbuble BOMOKHAa BOKPYF rslaKOMBIMeYHbIX KICETOK H 91aCTHUeCKHS 
BOJIOKOH Hapy2KHbIx OTJeN0B t. mediacoxpaHsAloTcA H y B3pOcOrO 2KUBOTHOPO) 
To »#e oTMeyaeT B. A. CuOuppKozpa qua t. media aprepuit yenopexa (4). Ura 
KaCaeTCA KOJIMareHOBbIX IYYKOB, TO OHM OTCYTCTBYIOT Y 3apOfblIa H HAaIMHawy 
NOABIATECA y 19-qHeBHOro TeeHKa. [Ip sToM PuGpoOsmacTHI, JexKaulue MexKAY 
QJ1aCTHYCCKMMH BOJIOKHaMH, AuddepeHUMpysAch, TePAIOT MOUTH BCIO WMTONMA3} 
MY, a OKpy>Kalollve HX TOHKHe IIpeKOJNareHOBbIe BOMOKOHILa MpeBpalawr4e 
B KOJWJAreHOBble IWYYKH, CHJIbHO YBeJIMYMBaIOlMecA c BO3pacToM. CmeqoBa 
TEJIbHO, 3eCb HMeeT MeCTO TIpouecc OO6pa3s0BaHHA OCHOBHOTO BemlecTBa, CHayadl 
MO Me€3CHXHMMHOMY, a3aTeM 110 JeCMalbHOMy Tuny SicBouHa. JlaHHbtx OTHO: 
CHTCJIbHO OOpasoBaHHA 9ACTHYCCKUX CTPyKTyp Ha HalleM MaTepuane Nosy 
4HTb He yalocp. 

{3 cBOOOJHBIX KJICTOUHBIX 3JIEMEHTOB B CpefHeli O6OMOUKe AOPTHI KOPOBbI U3 
peqKa BCTpeyaoTcH THCTHOUMTbI HM MOCTOAHHO COepxKaTCA TYYHbIe KJIETKH. 
C BospacToM NoceqHAX CTaHOBUTCA ropa3yqo Gombe, YeM y 3apoDIIa H MOO: 
AbIX 2KUBOTHBIX, H KOJIMYECTBO 3epeH B HUX YBeMHUMBaeTCA.Y B3pocsoH KOpOBB 
M CTapluHX TeIAT OTICIbHbIe 3EPHbILIKH TpyAHO pasmuuuTb. Han6onpuiee KOM 
YeCTBO TYYHBIX KJIETOK BCerya HaXOAUTCA B Hapy2XHOM oTyese t. media, ocodeH 
HO BOKpyr vasa vasorum. 

IIpv okpacke npenapaToB THOHMHOM B aOpTe KOPOB Hi TeAT BCEX BOspacT 
BbIABJIACTCA XPOMOTpoMHOe CTyeHUCTOe BemecTBO. KomMyuecTBo ero c Bo3spal 
CTOM XKMBOTHOPO HECKOJIbKO YBeIMUHBaeTCA, HO 9TA 3AKOHOMEPHOCTb BbIAB 
JIseTCA He yeTKO. B TO Ke BpeMA BO BCeX HCCAEAOBAHHBIX CJIyYaAx ropasil 
OosbIe XPOMOTPOMHOTO BeMeCTBa COMep2XKUTCA B MECTAX OTXOMRMCHUA OT AOPTE 
Ooslee MeIKUX aprepHH. Ha 9To OOcTOATeMbCTBO HMCIOTCA YKa3aHuA MB ANTE 
parype (*). Hamm na6mojenua 0 MOKanM3aluu XpOMOTpOMHOrO BewecTBa Tak 
COBNaaroT C HMCIONIMMUCA JIMTepaTYPHBIMH JaHHbIMH ((', 4) u Ap.). HanGonpun 
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PEGs, al Puce. 2 
Puc. 1. Aopta 3apoybima KOpoBbI 25 cm. Cuepa HapyxxHaa oOon0uKa, cnpaBa HapyxKHaA 
YacTb cpequel oOon04KH. LlenKep-cdopmoa. Pesopunu-dyKcuH 280X 


Puc. 2. Aopta aAByxerHero TeeHKa. Hapyxuasa uacTb cpeqHeh o6onouKH. IlyykH TOACTBIX 
Q1aCTHYCCKHX BOJIOKOH (TeMHbIe) H MbIMeYHbIe MyYKH (CBeTJIbIe) C MpOCJIOHKAMH TOHKHX 9Jla- 
CTHYECKHX BomOKOHen. LleHKep-dbopmou. Pesopmuu-pyKcuH. 40X 


Puce. 3 


Puc. 3. Aopta rogopanoro TeseHka. HapyxxHaa 4acTb 

cpefHeii o6o0uKH. CBepxy TeMHbIe = MNY4KH MbILILL. 

Buu3y cepble 3facrHyeckhe BOJIOKHa. Mexkyy HHMH B 

COeAHHHTebHOH TKaHH HOponuTH. LlenKep-cbopmo.. 
Kenesuplii remaTokcnaun. 290 x 


4, T. 112, Ne 3, Jlepuna 
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rO CKOMJeHHe HaOOAaeTCA B Hapy2KHbIX OTJeaX HHTUMbI MB MpHseratouteli 
Hel OO1acTH CpeyHel O6OMOUKH aOpTHl, a KHAPyXH KOMHYECFBO STOO BEMLeCTBA 
(OCTOAHHO YMeHbillaeTca. CofepxKHTCA XPOMOTPONHOe BeLeCTBO B COoeqMHH- 
€JbHOTKAHHBIX MpPOCJIOHKaX Mey MBIIMCYHBIMH KJIeTKAMM, BO3MO2KHO TIpo- 
(MTbIBAA HAXOAMMeCH TaM CTpyKTypbl — KosarenoBble MH aprupocuspupie 
ooKHa. Kpome Toro, CaMa IMTOMNIa3Ma PaQKOMBIIeYHIX KsIeTOK cpesHeli 
OOMOUKM TakKe YaCTO OKpalMBaeTcA MeTaxpomaTu4Ho. Mnorga B oKoNoAep- 
(OM yUaCTKe WHTONMASMbI STHX KNeTOK HaOwIOfaewCA MeTAXpOMaTHYeCKasA 3ep- 
(MCTOCTb. 

Ha mpemaparax, OKpaleHHBIX 2KeJIe3HbIM TeEMATOKCHJIHHOM, Mp COooTBeT- 
TBYoOllel WudpepeHuMpoBKe OOpamlaeT Ha ceOA BHUMAHHe, YTO MHOrHe riayKo- 
IbILMEUHbIe KJIETKH HapyKHbIX yyacTKOB t. media MOKPbITbI ME-KHMH, HHTCHCHB- 
[0 KPaCAWMMMHCA TeEMaTOKCHJIMHOM rpaHyslaMH, KOTOpble 4aCTO CHAT Ha HO- 
&KAX H MMEIOT KpyrJylo HIM rpymeBuyzuyro popmy. Mxyorga rpanystbl HaxogaTca 
, OCHOBAHHH Ooslee KPYNHBbIX CBETJIbIX MY3bIPbKOB, MOKPbIBaIOUMX MOBepXHOCTb 
meTKH. HeKxotoppie ria{KOMBILMe4HbIe KJIETKH OyYKBaJIbHO CO BCeEXCTOPOH yca- 
KEHbI TAKHMH PpanysJaMu HW NyspipbKaMu. B oKpy>KaloulHX MbILIMbI MpOcmoHKax 
OCAMHUTeEM_HOL TKAHH OOHApyxKHBaeTCA Macca OecnOpAAOUHO pacnosO*KeHHbIX 
fy3bIpeHl pa3sHoro pa3Mepa CO CBeTJbIM HJM OKpallleHHbIM reMaTOKCHJIMHOM 
.cepbili (a no Manopu — B po30BbIii UBeT) coqep2KuMbIM. UacTo MOX%KHO BHJeTb 
ecbOpMHpOBaHHble H pacnaBluineca ny3sbipH. IIpu oxpacke wapmaxoBbIM Kpac- 
BIM BCe IlepeyHCJICHHbIC CTPyYKTYPbI OCTaIoTCA OecuBeTHbIMH. Y 3apoOplllla KO- 
/OBbI Mpowllecc O6pa3s0BaHHA My3bipel nouTH oTcyTcTByerT. Y 19-qHeBHOrO TeyIeHKa 
10O2%KHO BHJ€Tb JIHIUb OYCHb MCJIKHe MY3bIPbKH, H TO B HEOOJbUIOM KOJIMYECTBE. 
AakCHMyMa pa3BHTHA 3TOT Mpoulecc AocTuraeT y ABYXMeTHHX TemAT. Y HUX 
H MpOHCXOAHT JaxKe HHTCHCHBHEEe, ¥eM Y B3POCJON KOPOBHI *. 

BpieseHHe rlaKOMbIIMeYHbIMH KJIETKAMH TpaHyJ H My3bipe upesBblyaHHo 
‘ANOMHHaeT NOAOOHHIM NpOWecc, HSyYeHHbIi HaMH B CTEHKE MYMOYHBIX COCYOB (°), 
(OJIbKO TaM OH BbICTyMaeT ene Oouee OTYeTMHBO. CileqOBaTeIbHO, CHOCOOHOCTb 
JIaKOMbIMIeYHbIX KJIETOK K C€KpellHH He ABJIAeTCA CHeLMpuGHOH Aaa mynoy- 
‘IX COCYOB 3apOfblilla YeIOBeKa, a pacmpocTpaHAeTca WH Ha Apyrue cocyAbl 
aopTa) ApyruxX MieKOMMTaOWHX (KOpoBa), T. €. ABAeTCA Goslee OOMIHM CBOM- 
TBOM, 4€M CYHTaJIOCb BHaYae. 

MoxKHO MpeAMoOXKHT, YTO BELICCTBO, BbIJeIIACMOe TIaKOMBILICUHbIMH KJIeT- 
‘aM, HrpaeT MeXaHH4eCKy10 POs. 


JIeHHHrpamcKHH mequaTpHyuecKHi TlocrymH.10 
MeJHMHHCKHH =HHCTHTYT 4 X 1956 


UWHMTHPOBAHHAA JIMTEPATYPA 


1k.T. Boaxosa, Virch. Arch., 252 (1924) # A.B. Hemuaos, Iuctonorua 

sMOpHouorHA JomMawwHHx »xKHBOTHBIX, 1934. * T. Leaab,  ucceprauua, JE lOS Ir 

B.A. Cu6uppbKosa, JIncceprauua, Cranuno, 1954. 5M. A. Jliesuua, JAH, 86, 
24 (1952). 


* Hawi nouckH nogxoOuoro Mpollecca B aopTe, COHHOM H BeHeYHOH apTepHAX y pAya Apy- 

iX MJICKOMHTAaIoWHX (KOWIKa, CoOOaKa, YeNOBEK) PaSHbIX BOSPACTOB He YBCHYAJINCbh YCTeXOM BO3- 

*KHO rloromy, uTO t. media STHX COCYAOB COCTOHT H3 UpesBbl4¥alHO MJIOTHO PacnO/O2%*KeH HbIX 
JCMCHTOB, 4TO 3aTpyAHAeT HccMeMOBAHHe. 
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Joxaagn Akayemun HayK cccr 
1957. Tom 112, NM 3 . 


THCTOJIO‘HA 


A. ©, HHKH®0POB 
O PEAKUWHH HEHPOHOB BEPXHErO WEAHOrO Y3J1IA 
HA MEPEPE3KY CHMNATWHYECKOFO HEPBA HA IIEE 


| 
(ITpedcmaeneno axademuxom H. H. Anuakossim 26 X 1956) 


B wactTosijee BPeMA CTAHOBHTCH HEBO3MOXHBIM H3yYeHHe peak Heipo-— 
HOB H30JIMpOBaHHO, BHe HX HEPBHBIX CBA3eH Kak pyr C ApyroM, Tak H C HHHep- 


BUpyeMbIM CyOcTpaToM. Heo6OxoXHMO NOMHHTb, YTO HEHPOHOB, He BOBJICYCHHBIX 
CTpyKTYpHO HM (YHKUMOHAIbHO B pedpieKTopHble Ayr, He cymecrByeT (*). 
Pa6oTamu psa ucceqoBaTeeh (4 ”) moKa3aHO, 4TO BbIKOYeHHe HeHpoHa 
M3 pe*JIEKTOPHBIX CBA3eH MyTeM Mepepe3KH HEPBHBIX BOJIOKOH, NOABOAAMUX K He- 
My HepBHbI€ HMMYJIbCbI, BeAeT K XAPaKTePHbIM H3MCHCHHAM B e€©O CTPYKType. 
OTH H3MCHEHHA 3aKIIOUAIOTCA B MOCTeNeHHOM, HLyUeM OT NepHibepuu K LeHTpy 
HepBHOM KJI€TKH, paCTBOPeHHH XPOMATOPHJIbHOFO BeleCTBa HW B Mporpeccupyio- 
II€M YMCHbILIeCHHH pasMepoB CaMOro HelipoHa. OTOT (eHOMeH B HacTosIee Prt 
H3BeCTeH NO] TEPMHHOM «TpaHCHeHpoHadbHaAd Jerenepauuay. ) 

HecmoTp Ha TO, 4¥TO YHCJIO paooT, JEMOHCTPHPYIOUHX ABJICHHA TpancHeliay 
HaJIbHOH JereHepalun B pa3sMYHbIX OTAeNaxX HEPBHOM CHCTeMbI, IpeACTaBsAeT- 
CH y2Ke SHAUHTEIbHBIM, CaM (PeCHOMEH TpaHCHelipoHawbHOi JerenepallHH He 
Hale ELe JOCTATOYHOH OLWEHKH HM HE HCHOMb3yeTCA HE TOMbKO B PU3SHOMOTHH 
W KJIMHUKe, HO axe B Camo Mopdosmornu. Mexyy TeM, NpaBHJIbHoe ero MpHMe= 
HeEHHe MOrJIO Obl CHOCO6CTBOBaTb NOHHMAHHIO BOSHHKHOBeEHHA MHOPHX MaToJo- 
THYeCKHX COCTOAHHH. 

B nactosmen paOore Oniia CqeaHa NOMbITKa H3yyeHusA (beHOMeHa TpaHCcHeH- 
POHaJIbHOM JereHepalluH Ha MpHMepe CHMMaTHYeCKHX HeHPOHOB BereTaTHBHOW 
HepBHOH CHCTeMBI. 

MbI ucceqoBaIW BepXHHH WeHHbIt CHMMaTHYeCKHH y3eJ1 B3POCbIX KOIMeK 
(26 2xHBOTHBIX) KaK B HOpMe, Tak H IpH Mepepeske CHMMaTHYeCKOrO CTBONAa Kay- 
JlambHee 9Toro ranrsius. [Ip BpiGope o6beKTa HCCeqOBaHHA H THMa onepaluH, 
Mbl HCXOAMJIM U3 OOMIENPHHATOTO MOOXKeHHA, YTO HelpOHbI BepxHero lel 
HOrO CHMNaTHYeCKOrO y3sla MOyyaoT MperauriHOHapHble BOMOKHa, HAyuNe 
B COCTaBe CHMMaTHYeCKOrO CTBOVIA, JexKalero HHKe STOrO ranrausn. [lapacbu- 
HOBbIe Cpe3bl (MocIe (bHKCalluH MaTepHana B xKHAKOCTH LlenKepa) oKpammuMBa- 
JIMCb TOJYHAHHOBbIM CHHAM nO Huccmto WH reMaTOKCHJIMH-303HHOM. 

Ilpu nepepeske melinoro cuMMaTHYecKoro cTBOJIa HWKe BepXHero mweltHOre 
y3ula Soba YaCTb HEMPOHOB 9TOPO raHriusA OcTaeTCA HeUsMeHeHHON. JIpyras, 
MeHbIlaA YaCTb HEHPOHOB pearupyer Ha STY ONepalluio H3MeHEHHEM KJICTOUHBIX 
ctpyktyp. [Ip BHumatenbHom pa36ope STHX H3MeHeHHIi pearupyroule Helipo- 
HbI MOXKHO pasOHTb Ha ABE COBePUICHHO pa3IMUHbIe MO xXapaKTepy peakiuy 
rpynnpl. | 

He6oubiloe YHCJIO HEpBHBIX KJI€TOK, paCceaAHHbIX NO BCel cTpome y3ula, 
pearupyloT ABJCHHAMH THNMYHOH peTporpaquoli qerenepanuu (puc. 1). 910, 
OYeBHHO, Te HEMPOHbI, HEMPUTbI KOTOPbIX HAYT NO welHOMy CHMMaTHYeCKOMY 
CTBOJY B KayaJIbHOM HanpaBJeHHH A HHHEPBaMW raaqKUX MBI wen H 
OpraHoB rpyHOH nmomoctu (?). : 

PeakuusA Apyrok rpynnpi HelipoHos pesko oTmmuyaerca OT TOI, KOTOpad H3Be- 
cTHa Kak peTporpagqnad Jerenepaiua. Havabuble WpH3HakH M3MeHeHHIi y STHX 
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Puc. 1 fisnienua petporpagznoli merenepalluu B HEpBHOl KseTKe BePXHero teil- 
Horo CHMMaTH4ecKoro y3sia. 30 Cy TOK mocme Nepepe3KH CHMMaTH4eCKOrO HepBa 
HHwKe 9TOTO y3a. Muxkpodotorpadua. O35. 100 umM., OK. 10 
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Puc. 2. Aspnenua tTpancHelipoHambHOl ereHepauuH B HepBHOH KseTKe 
Bepxuero CHMMaTHYeckoro y3s1a.30 CyTOK locie nepepe3skKH CHMMaTH4eCKOro 
HepBa HuxKe STOO yaa. MuKpotbotorpadua. O6. 100 uMM., oK. 10 


Puc. 3. Apnenua TpaHcHelipoHasbHOH erenepanun B HePBHO KsIeTKe BepxHe- 
ro weliHoro CHMMaTHdeckoro y3Jla. 63 cyTOK mocjie MepepesKH CHMMaTHYeCKO- 
rO HepBa HHxKe 9TOFO y3Jla. Muxkpodotorpadua. O6. 100 X, UM., OK. 10 
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[POHOB OObINHO OOHapyxKUBaloTcA Ha 2—4 cyTKH Mocue onepaluHH. OHH 3a- 
OYaIOTCH B MOCTeN€HHOM, PaBHOMePHOM pacTBOpeHHH rabi6oK Hucceaa na 
MdepHH KJETOUNBIX TeJI H B MCJJICHHOM YMEHbIIeHHH pasmMepoB CaMHXx Hell- 
ioB. C yBeIHYeHHeM MOCJIeOrepallHOnHOrO CcpoKa 3TH HsMeHeHUS nporpec- 
yIOT, H Yepes 30 CyTOK Nocwe ONMepallHH MO2%KHO BHAETh BMECTO OOBIYHEIX 
{POHOB MCJIKHE KJICTKH, MPOTOMNa3Ma KOTOPbIX COJepKHT OYEHb MaJIO XpoMa- 
JUJIBHOFO BeM[eCTBa (PHC. 2, @) HJM COBCeM eFO He Cofep KUT (puc. 2, 6). B qanb- 
(CM TAKHe YMCHbINeHHbIe B CBOHX pa3MepaxX HEPBHBI€ KJI€TKH HaYHHaloT Te- 
rbCA Cpeu Afep KeTOK rauy (puc. 3). 

Heo6xofuMo moxyepKHYTb HEOAMHAaKOByIO peakIfHio KJeTOK HH B OTHOIIe- 
1 H3MCHAIOWIM XCA HeHponosB. Eci1H 0 OTHOIeHHIO K HelipoHaM, KOTOpple Ha- 
[ATCA B COCTOAHHHY peTporpayHOH JerenepauHu, KJeTKH-CaTeJIIHTbI OTBEUAIOT 
upepalwnet W Jaxe Heliponodaruel, TO Ha JIexKallve pAJOM HelipoHE, NO]- 
TarOlWlHeCA ATPOUN, CaTeIHTbI He JaloT 3aMeTHOH peaKUH. 
Ha6oqaemas HaMH peaKIHA HelpOHOB BepXxHero WelHOrO CHMMaTHYeCKOrO 
la Ha lepepe3ky CHMNaTHYeECKOFO HepBa Ha Wee NOMHOCTbIO COBMaaeT, Kak 
) ObIIO y2Ke HaMH PaHee yKa3ano (), c oMMCaHHBIMH (4-°) H3MeHeHHAMH Heli- 
10B, HaCTYNa‘oulMMH IPH TpaHcHeHponaJbHOH ereHepalluu B WeHTpasbHolr 
JBHOH CHCTeMe. OTO NO3sBOIAeT HAM MPHHTH K CJIeQyIOUM BbIBOaM. 

1. [Ipu nepepeske cummaTuyeckoro HepBa Ha Wee B HeliponHax BepxHero 
WHOrO CHMMaTHYeCKOrO y3a OTMeyaeTcH 2 THNA peakIHN (peTporpayqHan u 
AHCHEMPOHAJIbHaA JereHepalus). 

2. U3menenus HelipoHoB no Tuny aTpodun (TpaHcHeiiponambHan JereHepa- 
A) ABJIAIOTCH Pe3YJIbTaTOM TepepesKH MperaHrMOHapHBIX BOJIOKOH, Hecy- 
(X MMIYJIbCbI H3 KayJaJIbHBIX OTJeJIOB WCHTPaJbHOH HepBHOH cucTempI (60- 
BbIle pOra CIMHHHOrO Mosra). 

3. UsmenenHa, HacTynalollve Np TpaHcHelipoHabHor Jerenepallun Helipo- 
3 BepXHero WeHHOrO CHMMAaTHYeCKOTO y3sla, aHaJIOTHUHb! H3MCHeHHAM, Ha- 
MarolluM lip TpacHelipouaJIbHOH Jerehepalluu B HeEHpOHax WeHTpaJIbHOH HeEpB- 
HM CHCTEMBI. 

4. Bonpuioe 4HCJIO HEH3MCHEHHBIX HEPBHBIX KJICTOK BepXHero WeHHOrO y3s1a 
cae MepepeskH CHMMaTHYecKOrO CTBONa Ha Wee 3acTaBIAeT NpesnoMaraTb 
mMuve, KpOMe CIHHHOrO MO3ra, HW APyrHX HCTOWHHKOB MpoucxowKeHHA Ipe- 
IPIHOHApHbIX BOJIOKOH JIA HeHpOHOB 9TOrO yaula. 


BropoH MOCKOBCKHH TrocyjapcTBeHHbIi Tloctynua0 
MeCJHUHHCKHH HHCTHTYT 27 VI 1956 
um. H. B. Cranuna 
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SKONOFUSE 


E. H. MOJIMBAHOBA : 


MPHUMHBI, ONPEQEJIAIOUIME UNCJIEHHCCTb XJIEBHbIX KJIOTIOB 
(CEM. PENTATOMIDAE) B IO)KHbIX 3EPHOBbIX PAMOHAX 
EBPOMNEMCKOM YACTH COIO3A 


: 
(II pedcmaenexo axademuxom H. H. ll maaveaysenom 2 X 1956) 


B 102KHBIX 3epHoBEIx palionax Esponeticko uactu CCCP Kommsexc xse6- 
HbIX KION0B cemMelicTBa Pentatomidae, B TOH HM HHO Mepe CBASAHHBIX C 3EPHO- 
BbIMH, JOBOJIbHO BeHK. Hapsyy ¢ TaKHM MaCCOBbIM BHJOM, Kak BpefHaA yepe- 
namka Eurygaster integriceps Put., umeetca pay ropa3yo pexe BCTpevalouluxca 
BugoB — Dolycoris baccarum L., Aelia rostrata Boh., A. acuminata L., Car- 
pocoris pudicus Poda, C. fuscispinus Boh. u gp. 

CpaBHuTenbHOe M3y¥eHHe TeHTaTOMH MoKasa0, 4YTO MaccoBBIii BU — 
BpeHad Yepenalika — MO CBOeMy pacmpocTpaHeHuio, OHOJOrHH, SKONOrHH A 
Mopo-(PyHKUMOHaJIbHOH cnenupuKe (1°) sanumaerT cpey\M NeHTATOMH COBepLieH- 
HO oco60e MecToO. 

DKUN3HEHHbIH WHKJ BpeqHOH yepenamku, BErIxoqua U3 Tlepegnei Asuu (?) 
CXOJ/€H C TaKOBbIM IYCTBIHHbIX XKHBOTHBIX (CKATHIC CPOKH AHUWeKIAaIKH, OBICT 
pble TEMIIbI pasBHTHA, KOPOTKHH NepHo aKTHBHOH XKH3HH HW JeTHAA Wuanaysa). 
83 TaKHX yCOBHAX BbIpaOoTamach cneuuMpuyeckad Mose3sHad CMOCcOOHOCTb BU 
qa — 3anacaTb OeKH HW YreBObI B cpequeli Kuuike (15), uro o6ecneuHBae 
yepenalike paHHHe MW CKaTbHIe CpOKH AMUeKIAKH. 

IIpoqsyxenue Eurygaster integriceps 13 Asuu B Espony u UIMpoKoe ee TaM 
pacipocTpaHeHne He BbISBaJIH, OHAKO, Cepbe3HOH MepeCTpOHKH HH 2KH3HeH= 
HOrO IWHKJ1a, HH MOppo- (byHKMMOHambHOli CeWHuKH Bua. Takada yCTOHYMBOCTh 
2%KH3HEHHOPO UHKa YepenawikH B 3HAYHTeJIbHOW Mepe OObACHHeTCA TeM, 4TO, 
OyAy4H Meso*HJIOM, OHa Halla B MOCeBax MUeCHHUbI He TOJIbKO KOPMOBY10 O6a3y, 
HO HM MOAxoAamHe OnoTonbl. Purmuka tbeHOMOrHH YepenalliKH, CoBNaqarollaA 
¢ (eHONOrHYeCKHMH CpOKaMH pa3BHTHA MiueHuuUbI (°), NosBONuMa eli pa3BH- 
BaTbCA 34 CUeT OMHOFO KOPMOBOrO pacTeHuaA — O3MMOH IIIeHHUBI, KoTOpas 
ABACTCA Mpeobaqaroureh KYJIbTYPOH IO%KHBIX SCPHOBbIX palioHoB. 

Kpome Toro, paHHue CpoKH slleKaqKu MW ObICTpoTa cospeBaHHuA cnoco6er- 
BYIOT TOMY, 4TO OoObUIaA YaCTb AMM, OTOMKCHHBIX B HAYae NepHosa AMUeKMAaN: 
KM, OKa3bIBaeTCA HesapaxeHHOH alueeqamu (Telenomus spp.), MocKOJbKy Cc 3H- 
MOBKH BbIXOAHT HeOosbUIOe YHCO UX (*) H JHUb B TeYeHHe Ce30Ha KOJIMYe 
CTBO TEJICHOMYCOB H, CJI€MOBATeIbHO, 3apaxKCHHOCTh AHI KJIONOB yBeIMIMBaeTCs 
(cm. Ta6a. 1). Dro ocobeHHo BaXKHO, TaK KaK OOBIYHO YCJIOBHA WIA pasBHTHA U 
HaKONJICHHA MMULeBbIX H 2KHPOBbIX pe3sepBOB HavOovlee OaronpvATHbI HMeHHO 
AIA KJIONOB, BbIWeAWHX H3 paHHHX AKWeKNaOK. 

Hakonell, yxo| vepemauiku B JIeTHIOW AManay3y B palionax, re pacnaxan 
Hple 3CMJIM NOYTH CIVIOWIb 3aHATbI HeEOOOSPHMbIMH MOJIAMH MLUICHHIbI, HMeel 
OrpoMHbIM OMOJIOrMYeCKHH CMbIC, HOCKOMbKY IpH yOopKe 3epHOBBIX He TOMbKO 
KaTaCTpopuyeckH CyxKaeTCH KOPpMOBad 6a3a, HO H YHHUTOMKAawTCA OnaronpHAT 
Hble MecTOOOuTaHHua. Takum oOpa3om, Ouonornueckas cnelupuka vepenalky 
OKa3aJlaCb ‘B TOJIHOM COOTBeETCTBHH CO cBoeoOpasHbIMu YCJIOBHAMH = 2KH3HH 
B KYJIbTYPHOM JIaHUWadTe 1O*KH‘IX 3CPHOBLIX PaHOHOB, 4YTO H JaeT eli BOSMOK 
HOCTb ObITb MACCOBbIM BUJOM. 
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_ pyrue BUbI M€HTAaTOMH], KOTOPbI€ OTHOCATCA K MoAcemelictBy Pentatomi- 
1e (Dolycoris baccarum, Carpocoris pudicus, C. fuscispinus, Aelia rostrata 
. acuminata), HMetoT Gomee HH3KY10 YHCIEHHOCTb, XOTA B TOM HIM HHO mepe 
TYT ObITh CBASAHBI C 3eEPHOBbIMH KYJIbTYpaMu. 

Hojapastomjee 6oMbUIMHCTBO STHX BHOB INHPOKO pacnpoctpanHensi B Ilaneap- 
HKe. Cy NO ocoGeHHOCTAM HX XKH3HEHHOPO WHKIa H XapakTepy pacmpoctpa- 
“HUA, OHH HMeIOT SanaqHo-Cpequ3eMHOMOpCKoe MpOHcxoxKeHHe. 


| I TaOuauna 1 


IPaXKeHHOCTH (B %) AHI, NeHTaTOMHA TeseHoMycamuH. BopomusosrpagcKan o6n. 1955 r. 


ere ees ee ee eee eee ae eee ee 


Matt M1oHxb Mab Asryct 
Mecsupl H 2eKaJpl re eho 1 & le 
I | il | Il I | II | Ill I II | Ill I Il 


ee eee eee 


irygaster integri- 

ceps aml aS Oe Oa WOM al eO ou — — — 
Mlycoris bacca- 

rum aloo | 0,0 24,2 109.0 | 05,0 | 01,0 | 00,1 | 83,2 | 6o.> |e 
irpocoris fuscis- 

pinus — | — | 8,3} 37,0 | 44,5 | 60,2 | 69,8 | 75 89,7 | 87 — 
slia Selo lOO Om 4h nol OO me 4.8) eC Om mG Ol Me 


TakuM oOpasoM, B OTIH4HEe OT YepenalliKH, 3TH Ne€HTATOMHALI CtbOpMupoBa- 
ACb B YCJIOBHAX MECTHOCTeH C MpOAOJKHTEJIbHbIM BereTalHOHHBIM MepHojom, 
A IIPOTAXKCHHH KOTOPOrO COXpaHAeTCA AOCTATOUHO BbICOKaH TemMepatypa u 
1axkHoCcTb. B 3THX YCJIOBHAX Y HHX BbIPaOoTaJICA COBeplIeHHO HHOH, 4eM y Ye- 
ST1allIKH, 2KH3HCHHbIM WHKJI — MpOAOJMKHTebHbIN NepHO aKTHBHOM 2KH3HH, 
ASBHTHe JABYX MOKOJIeHHH BTeYeHHe TOJaH OTCYTCTBHE eTHeH ' uanaysbl. 

Ilpu cToub AIMTeJIbHOM TepHoye akKTHBHOH 2KH3HH (B KpacHogapcKom Kpae, 
ampuMep, Oosee mlecTH MecaAleB) HeEOOXOAUMA Ha BCe eFfO BPCMA COOTBETCTBYIO- 
aad KopMoBasi Oa3a. Eciu B NepBOH MOJIOBHHE JIeTa 3a CUeT 3CPHOBbIX KYJIbTYP, 
DPMOBEIX OOOOBIX H 3JIAKOBbIX TpaB, a TaK2%Ke pasHOOOpasHbIX COPHBIX pacte- 
au Pentatominae o6ecneyeHbI OOHbHON MMUIEH, TO BO BTOPOH NOJOBHHeE JeTa, 
CBA3H C CO3peBaHHeM H Nocesyroulel yOopKOH 3THX KyJIbTyp (BMeCTe C KOTO- 
SIMH YHHUTOMKAeTCA H OCHOBHAH MaCCa COPHAKOB), KOpMOBas 6a3a, a BMeCTe 
Heli H OarompuATHble OHOTOMEI, pe3kO cy KaroTcA. B oTmMuHe OT YepenallkH, 
TOPad B MepHOA yOopKH xeO0B yleTaeT Cc NOeH H BilaflaeT B MeTHIOIO Manay- 
J, Y 9THX KJONOB elie HaGOfaeTCA pasBHTHe JIMYHHOK BC€X BO3PaCTOB H MO- 
YIbIX OCObeH NMepBOH reHepalMn, a TakxKe AlWeKMalKa MepeSHMOBaBLUIAX KJIO- 
B. AtiekNaqKa Xe KONOB NepBoro NOKOJICHHA H pasBUTHe JIMYHHOK BTOPOTO 
YKOJICHHA, A TaKKe NOATOTOBKa KJIONOB BTOPOrO MOKOJICHHA K 3HMOBKE IIpO- 
*XOJAT y2Ke Tocuie yOopKH 3epHoBbIX. B TeyeHHe BTOPOH MOMOBHHbI MeTa 9TH 
sHTATOMHbI BbIHYKJCHbI JepxKaTbCA B HeOMArONpHATHBIX OnoToNax Ha OfU- 
\YHbIX COPHBIX M JMKOpaCTYWMX pacTeHHAX, KOTOpPbIe B YCJIOBAAX CHMOMHOK 
ACHalIKH HW BbICOKOrO YpOBHA arpOTeXHHKH MaJIOUHCJICHHBI. 

CneqoBaTeJIbHO, BUbI M€CHTATOMH] C TAKOFO pOJa 2KH3HEHHBIM IMKJIOM B Te- 
sHue GOuIbIlel YacTH CBOel 2XH3HH HaXOJATCA B paCCMaTPHBaeMbIX palioHax 
HeOMarOMpHATHbIX KOPMOBbIX HM OHOTOMHMYeCKHX YCJIOBHAX, YTO HECOMHEHHO 
‘a3bIBaeTCA Ha HX YHCJIeEHHOCTH. Kpome Toro, Kak Tloka3saM HaO/OAeHHA, MpH 
‘AIMBaHHH KYJIbTYp HM MepenamKe nome ruOetb KIOMOB, a OCOOeCHHO HX 
AUMHOK WM AMI, BECbMa BeJIMKa. 

He6naronmpuaTHO CKa3bIBaloTCA Ha UHMCMCHHOCTH TakxKe H pacTAHYTbIe CpOKH 
AUeKNALKU, IPMBOAAUMe K pacTAHYTOCTH CpoKoB pasBuTuaA I (c Mast NO KOHIa 
ona) u II (c KoHMa HionaA YO KOHUa CeHTAOpH, Havana OKTHOpA) renepal\al. 
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BenescTBHe 3TOFO HEKOTOPbIe KJIOMbI OKPbIIAIOTCA CTOJb MO3QHO, 4TO He ycme- 
BAIOT HOJFOTOBUTbCA K 3HMOBKe, a 3TO IIPHBOAHT K UX rHOeM Ha MCCTAX 3HMO- 
BOK HJIM 2Ke CIOCOGCTBYeT CHH2KEHHIO MOAOBHTOCTH B cueqyloulem roxy. Cuez- 
CTBHEM PaCTHHYTOCTH CpOKOB sileKMaqKH KaK NepeSHMOBaBLUHX K.IONOB, Tak 
HW KJIONOB NepBol renepaluu Hu BOOOWe Kpaline ANHTebHOrO NepHoya aKTHBHOH 
XKH3HH, ABJIACTCA XApakTep HX OHOWCHOTHYECKUX B3AMMOOTHOILECHHH, OKA3bIBalO- 
DHX OPPOMHOe BJINAHHe Ha CHH2KeHHE HX YACJICHHOCTH. 

B cBa3v c Oomee MeQJICHHDIMH TeMMaMH CO3peBaHHA AWW, Oomee NOSHHMH 
M paCTAHYTHIMH CpoKaMH siUeKIaqKH Mepe3HMOBaBLIHX KJONOB, AKUa STHX 
BHJOB 3apaxaioTca Sombie, yem salina Eurygaster integriceps (cm. TaOs. 1). 
To eme ycyryOseTcA TeM, YTO BO BTOPOH NOMOBMHE sleTa, KOra NPOHCXOMUT 
pa3MHOXeHHE KJONOB NepBolt reHepalMu HU pasBHTHe BTOPOH, 3HAYHTeIbHO yBe- 
JIMUMBaeTCA YHCICHHOCTh pasHooOpasHelIMXx Mapa3sHTOB HW XHUHHKOB. Ho oco- 
6eHHO YBeMYMBaeTCA KOJIHYeCTBO Mapa3HTOB — TeJeHOMYCOB, YCII€Balol\AXx 
B Il€pBOH NMOJIOBHHE JleTa pa3MHOXKUTbCA (AaTb WO YeTLIPeX MOKONeHHH) (%) 
Ha AuuUax, OTNOKeHHHIX Eurygaster integriceps u JpyrHMH nepes3HMOBaBLUIMMY 
MleHTATOMHaMu. } 

Pa3sMHOXUBLIMECA HapasHTbI 3apaxkalor sla, OTMOKEHHBIC KIONAMH TMepBO! 
reHepalluu, Tak YTO 3apaxKeHHOCTh AHI B ITOT MepHog Jocturaet 89%. Ilo ume= 
OLLMMCA JaAHHbIM, Aa Aum Dolycoris baccarum 3apaxkeHHOCTb B 9TO BPeMA JO- 
cTuraet 100% ("). Hapsyy c 3THM YBeEAHYMBAaeTCA KOJIMYECTBO XHIHbIX JMYMHOK 
Chrysopa, HamajjaioujuxX Ha JIMYMHOK KJIOMOB MepBoro Bo3pacta. Hapacraet 
3apaKeHHOCTb JIMYHHOK CTAaplHX BO3PaCTOB H B3POCJIbIX KJIONOB BHYTPHMOOCT- 
HbIMH lapa3HTaMH — MYXaMH (ba3HAMH, BEepOKPbIJIbIMH WH MeEpMeTH amu (TaHHBle 
(B %) qua BopowunosrpagcKon o6m., 1955 r.): 


Mana  Wwnp Vion Apryct 
I qekana — 10 25 52,0 
Le, — 16,6 26 _ 
1S igo PPP) 19%4 37,9 — 
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TleatebHOCTb Napa3sHTOB H XHUIHHKOB MpHBOJUT K 3HaYHTebHOMY CHY2KEHHIO 
YHCJICHHOCTH KJIONOB BO BTOPOM MOJIOBHHe WeTa. CHHKCHHIO UHCCHHOCTH B 3TO 
BPpeMA CIOCOOCTBYIOT TaK2Ke HM HCYeSHOBeCHHe ONarONPHATHBIX OHOTOMOB, CyxKe- 
HHe KOPMOBOH Oa3bl H HeOMAaTONPHATHHIN XapakTep OHOLeHOTHYeCKHX B3aHMO- 
oTHOWeHHH. Uepenamka »e B 3TO BpeMA, JIeKa B MOACTHKe MeCOB, Kya Ona 
yuleTaeT, (PaKTHYeECKH YXOJHT OT CCTECTBEHHBIX BParoB (eCIH HE CUMTATb HEKO- 
TOPbIX XMUHbIX HACCKOMBIX B MOACTHIKe).. 

TakuM O6pasom, pa3IH4HA B NPOHCXOXeCHHH YepenalkH, C OHOM CTOPOHEI, 
M BHOB Noscemeiictsa Pentatominae — c Apyrol, onpeqemunu HeO_MHaKOBbii 
XapakTep HX MKH3HEHHOFO WHKIa H MOpcO-PyYHKMHOHAJIbHOK CHeLMpHKH, ITO 
B YCIOBHAX KPyMHOrO 3e€pHOBOrO XO3AHCTBA OOyCOBHIO HEOHHAKOBy10 OGec- 
NeveHHOCTb HX NHWeH HW MPHBeNO K HEOMHHAKOBbIM OHOWECHOTH YeCKHM B3aHMOOT- 
HOWeHHAM. Bee 3TO B KOHEYHOM CueTe NpPHBeIO K TOMY, YTO Yepenamika B STHX 
pavioHax OKa3alaCb MACCOBbIM BHJOM, a pA mpescrasuteneli Pentatominae, 
MMCIOIWMX OJIM3KHe K Yepenalike TpoctbHyeckve cBA3H MH MIpH OaronpHsATHOM 
KOPMOBOM Pp@2XHMe NOUTH TaKy!O %Ke MONOBHTOCTb, HMeIOT OTHOCHTeJIbHO He- 
BbICOKVIO Ul:CJICHHUCTD. 

SHAYHTEJIbHbIe KONeOAHHA B YMCICHHOCTH B pa3JIMUHble Tofbl y yepenauikH 
MpH OTHOCHTCJIbHOM MOCTOAHHOCTH YHCJIEHHOCTH y Apyrux paccMaTpHBaeMbIX 
BHJOB N€HTATOMH], MOXHO, BEPOATHO, OODACHHTb TEM, UTO OCHOBHAA Macca Ye- 
penaluikW pasBuBaeTCA BNOUYTH OMHOPOJHbIX OHOTOMH YECKHX YCOBUAX, Ip OHO 
POJHOM KOPMOBOM P@2KHMe H B JOBOJIbHO CxKAaTHIC CpoKH *. BemegcrBue 9TOrE 
OOJIBLIHHCTBO OCOGeH WaHHOH NONyAAUHH UMeEIOT JOBO/IbHO OMHOPOsHoe MOpio: 
(pyHKUMOHabHOe CocToAHHe. B cBaA3H C STHM CO3alOUHeCA B HeKOTOpbIe Tosh 


* CokaTOCTb CPOKOB B 3HAYHTeIbHOM Mepe OGycOBeHa YHHUTOXKeHHeEM NOcMeAHUX KalOk 
aAlenapasutTamu. 
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MIECTBEHHO HeO/arOnpHATHbIe YCNOBUA CpeAbl (HeEONaronpusnTHas TemMepaty- 
1, BlaKHOCTb, HEOAarOMPHATHbIE KOPMOBBIe YCJIOBHA, BCIeEACTBHe OTCTaBaHHA 
SHOJIOFHH YepenalikH OT (PeHOJOrHH MWEHHIUbI), KOTOPbIe, KaK MpaBHIO, BO3- 
AKalOT Ha JOBOJIbHO 3HaYHTeJIbHOH TePpHTOPHH, CXOAHO OPParxaloTcaA Ha CO- 
f(OAHHH HW YHCJICHHOCTH OombUel YacTH NoNyAWuH. B pesymprate HabmoyaeTca 
TOH HIM HHO Mepe pe3Koe CHHKeHHE YHCMEHHOCTH YepenalwKH Ha Gosbueli 
MH MeHbIuel YacTH TeppHTopHH. B To xe Bpema Pentatominae, pasBuBarouue- 
A B pasHOoOpasHbIX OMOTOMMYECKHX YCJIOBHAX MPH Ppa3HOM KOPMOBOM pe2KuMe 
HeOJHHAKOBOH CMCHE KOPMOBBIX PaCTeHHH, HMeIOT paCTHHYTHIe CpOKH slite- 
aqkKH, OYHb MeCTpbI BOSpaCTHOH COCTaB H MpOCwexKUBAIOLyIOCA B TeyeHHe 
ceHi 2KH3HH HeOJHOPAHOCTbh B COCTOAHHH BHYTPeHHHX OpraHos. 

B cBa3H C STHM HEOarONpHATHbIe BOSJelCTBUA CpeAbI (TeMNepatypa, BIaxK- 
OCTb) M0-pasHOMY CKaSbIBaIOTCA KaK Ha Pa3JIMYHbIX KOPMOBbIX paCTeHHAX U 
HKPOKJIMMAaTHYeCKOM PeXHMe OTJCJIbHbIX OHOTONOB, TaK H Ha CaMHX KwoMax, 
AXONAMLAXCA Ha PaSHbIX CTAMHAX Pa3BHTHA HW HMEIOWIHX HeEOAHHAKOBOe MOpPpo- 
YHKUMOHAJIbHOe COCTOAHHe. SOTO HECOMHEHHO CMOCOOCTByeT 3HAYHTeJIbHOMY 
[laxKHBaHvto KOJIeOaHHH HX UYHCeHHOCTH. TakHM OO6pa30M, SBPHTOMHOCTD, 
ONMarHA HW HeEOHOPOAHOCTh BO3PacTHO"O CcocTaBa KJIONOB NoAcemelicTBa Pen- 
atominae B 3HaYHTebHOM Mepe OOecreyHBalOT YCTOHYHBOCTb HX YHCJICHHOCTH. 


Hucrutyt mMopdosorna »KHBoTHEIX HM. A. H. Cespepuosa Tloctynu10 
Axagemuu HayK CCCP; 2 X 1956 
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A 
B. B. XJIEBOBHY i 
"| 


HABJIFONEHHA HA MOPOSOCTOMKOCTbIO MHOFOLMETHHKOBBIX ; 
YEPBEH KYPHJIbCKOM FPAbI d 


PM 
- 


Viz psa aOvoTuyeckux (akTOPOB, OTPULAaTebHO BAMSIOUIAX Ha KUSHb KMS 
BOTHBIX IIPHJIMBHO-OCyIWHOM 30HbI GopeabHOH H apkKTHYecKOH OOsacTeh, pax- 
TOp BOSLeHCTBUA OTpHUAaTebHOH TemMepaTypbl H 3aMOpaxkUBaHUA (BMepsaHHa 
B Jle) HCCNeJOBasICAH SKCNeCPHMeHTAIbHO HEMHOrMMH AaBTOPaMH, HM TOJIbKO B Ca 
moe nocyieqnee Bpema (1~°,1°). Pa6oTamu 9THX ABTOPOB OTMeYaeTCA OONbUIAA BEI 
HOCJIMBOCTb pila JIMTOPaJIbHbIX 2KHBOTHBIX K OTPH- 
waTesibHbim Temnepatypam. }O. WM. Tlonancxun (%) 


(I]pedcmaenseno akademuxom E. H. Uaeacecxum 5 X 1956) 


ar> 
eS OKa3aJI H3MCHEHHE MOPOZOCTOHKOCTH BHJOB B 3aBH- 

ane Se CHMOCTH OT Ce30Ha roa, CTaqHH pasBuTus, Guoroma 
g& | ax WM XapakTepa MOBeJeHHA B HEM 2%KHBOTHOTO. OKcTe-— 

§8 & $s Re PHMEHTAJIbHbIM HCCeEAOBaHHAM TaKOrO poja NosBepr-- 

Moy. N SS S3 JMCb JIMUIb HEKOTOPble MpeACTaBHTeH HaCceJIeHHA JIM=— 
"Y & Fe eS Topam Boctouxoro Mypmana 4 aT aH THHCCKOTO Gam 

os te 8S SN OepexbaA Amepuku B patione Bygc Xon (*°). ostomy” 

= GY & §888 onpeseueHHbIH HHTepec MpecTaBlAOT SKCTIEPHMeH= 
S Rvatn Y YY TAJIbHbIe JAHHbIe TO MOPOSOCTOMKOCTH JHTOPaJIbHBIX 
° YY XKUBOTHBIX JPyrux paouHos. ‘ 
ee Vy Jlerom 1955 r. (Hiomb — aBrycT) Ha ocTpoBe lie 
= YY pamylup (Cepepupie Kypusbl) HaMH ObIIH mocTaB-— 
Ss YY JI€HBI ONbITbI NO 3€MOpaKHBAHHIO JBYX BHUOB MHOTO-— 
3 Za U7 IeTHHKOBBIX uepBeli: Eteone longa (Fabricius) 
© 1200 Yy Arenicola claparedii Levinsen. O6a Buga o6pa3yr1oT 
=e WY, 3HAUHTEJIDHbIC CKOMJICHHA Ha HJIMCTHIX WH WJIMCTO-NMeCc- 


i ey ane YaHbIX TpyHTax JIMTOpaIH, BCTpeyasch MHOTa COB- 
Temnepamy pa MeCTHO. 

B pa6oTte npHmMeHsmach metToquKa TlonsancKo-— 
eee ee ro (4) c HeOobIIHMH H3MeHeHHAMH. B onpiT wo 
HBIX peal y Eteone 0 5—8 9K3. Kaxkgoro Bua. Kputepwem 2KH3He-_ 
longa mocue posfelictsaua CHOCOOHOcTH Aus Eteone longa cayxus0 BoccTaHoO- 

HH3KHX Temnmepatyp BJICHHE HOPMAJIbHBIX JBHTATeIbHbIX peakUHH mocse 
oTtanBanus, Aaa Arenicola cloparedii — peaxuua 
Ha yKO urson. 
PesyJbTaTbl ONITOB 10 3amopaxKuBaHHlo Eteone longa nokasanbi Ha puc. 1. 
B naumx onpitax Eteone longa BoccTaHaBIHBasIH HOPMaJIbHbIe [BHTAaTeIbHBIe | 
peak Nocle 3aMOpaxkHBaHHA B TeYeHHe MHHHMYM TPeX CYTOK TIpH Temmepa-— 
Type oT —2 yo —4°. [Ipu samopaxuBanuH Ha TOT 2Ke CPOK pH Temnepatype OT 
—4 jo —6° u or —6 yo —8° u NocmexyromleM OTTAHBaHUH y yepBel OTCMavBa- 
aCb KYTHKyJla, H3-3a Yero OHH CTAHOBHJINCb MATOBbIMH. OHaKO JBHraTebHAaA 
peakUHA, XOTb H_HeCHOPMadbHan, HaGsofanach. 
Arenicola claparedii 6panucb c AByx nuomjayox. Ha nnomayxe I Arenicola 
OOMTAIN B OODIMHBIX JMTOPAabHBIX YCOBUAX NepHosuyecKkoH ocyuKu. Ilnomaz- 
Ka II npegctapana co6oli 3amjHieHHY!0 MOJIOM OT BOJIHEHHA HM BeTpa SoubIyyO 
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HHY, OTKYa YepBH OpaJch C yyacTKa, Ha KOTOPOM axe IIpH CH3HTHHHEIX OT- 
Bax OCTaBAaJICA COM BOAbI 25—40 cm. PesyIbTAaTHI ONbITA NOKasaHbi Ha puc. 2. 
Arenicola claparedii cnoco6upi oxkuBaTD Nocne 3aAMOPaXKHBaHHA B TeyeHHe 
/Wac. pH Temnepatype or —2 jo —4°, nocue 6 vac. npu Temllepatype oT —4 
-—6° nw nocue 2 vac. npu Temllepatype or —6 jo —8°. IIpu 6onee nn3Kolt Tem- 
patype u Oonee ANHTeNBHOM 9KCNO3HUHH OTMeYaeTcA rubent 2KMBOTHBIX, Wa- 
> COMPOBOXKLaeMad PASPbIBOM KPOBECHOCHBIX COCyOB Ha CIMHHOM cTopoHe 
OnacTu *KeIY Ka. Bosibityto CToHKOCTb TIPOABJIAIOT 2XUBOTHHTe co IT nomayKH, 
YHT KOTOPOH —B CHJY M30/IMPOBaHHOCTH NOMa_KH OT MOpA — 3uMoil, 
“BHMMOMY, B Oosbueli CTeneHH MpoMep3aeT, YemM Ha OTKPEITOM no6epexbe. 
O6a Bua NpH coxep2xKaHHN B TeyeHHe 

CyTOK Ip OTpHUaTebHOM Temmepa- 

pe BbIe TOUKH 3aMep3aHHa MOpcKoli 

Abi (oT —0,5 20 —2°) umenH HOpMaub- 

70 JIBHTaTeIbHYy!O peaKuHto. Ccyas 
IIpu Oomee Hu3KHxX Temnepatypax 
—2 10 —8°) 2KHBOTHbIe CTAHOBHJIHCb 
YIIKHMH H3-3a OOpa30BaHHal B TKaHAX 
na. Kanpumep (7°) B Tene 3amep3- 
X mpH 15° mopcKHx sMHTOpasbHDIX 
JIJOCKOB HaOsmrogan 54—67% smbya. 
NpHBOAMMOrO HMM rpacduka BuHO, 
npu —8° Modiolus modiolus u Myti- 
edulis umeroT BTese Gomee 40% TBep- 
H Bob. OTHM 2K ABTOPOM 9KcrepH- ; 
HTaJIbHO MOKa3aHO, YTO IPH 3amep3a- Sa ais Biel RT a dat i a 
W Jlaxke TaKHX CpaBHHTebHO KPpyMHbIX TENS EO OE pe 

bekToB, kak Modiolus modiolus, Tem- pyc. 9, Boccranosnenne peaKWHH Ha yKou 
paTypa BHYTpH HX Tesla BCeroO Ha He-- ursol y Arenicola claparedii nocne BoszeH 
(ONbKO JECATHIX Tpaylyca BbIILe Temme- CTBHA HUSKHX TemnlepaTyp 

Typbl cpeqy. M3pecruo, uro o6paso- 

HMe KPHCTAJJMYECKOrO JIba BHYTPH KeTOK BCera ryOHTeNbHO, HO BHeKJIe- 
yHoe OOpaso0BaHve sIbya merko nepenocutca (8, ®). Mepuman (7?) noKka3an, 
O TIpH 3aMOpaxKHBaHHH TeveHH KPOJIHKa KJIETKH AKTHBHO BbIJeJAJIM 2KUKOCTb 
Me2KKJICTOUHOe MPOCTpaHCTEBO, re OHA H 3aMep3aa, YTO NpeqOxpaHAIO UX OT 
[yYTPHKJIETOUHOTO OOpasoBaHHA Jba; pH OTTAHBaHHH Jibla KJIETKH CHOBAa BOH- 
\IH B CeOA 2KHAKOCTh. TakuM O6pa3o0m, IIpH BMep3aHHH B Jef 2KHBOTHBIC OK - 
I CTpayaTb OT CHJIbHOH JeruppaTalluH u, Kak CJleJCTBHe ee, OT BbICOKOHM KOH- 
‘HTPauHy cole B keTKax. IlocneqHAa ABIAeTCA OCHOBHOH NpHyMHOH ruOenu 
TIpPH 3aMep3aHHW KpaCHbIX KPOBAHBIX WapHKOB YenoBeKa ("). 

Y JUTOpaNbHBIX XKHBOTHbIX, MOPO3OYCTOHYHBOCTb KOTOPbIX 3HAYHTEJIbHO 
me, eM CyOJIMTOPaJIbHbIX (?), 1O-BHAHMOMY, XOPOWIO pa3sBHT MeXaHH3M Jeruy- 
ITallMH _KJICTOK H Me€XaHH3M, IIpeNATCTBYIONIHH BpeHOMY BJIMAHMIO COseBOL 
HICHTpalluH B Hux. UMeHHO 3THM M€XAHH3MOM, BbIPaOOTaHHIM MO] BJIMAHHEM 
elMuYeCKHX YCOBHH KH3HH Ha JHTOPaJH, MO%KHO OODACHHTb LIMpOKy!O 
anTalvio K HA3KHM TeMIepaTypaM XKHBOTHBIX STO 3OHbI. 

Kacascb 9KOJIOrHYeCKOH CTOPOHbI OOcyxKAaeMOro BOMpOca, Ce MyeT OTMETHTH, 
© MoposocToiikocTb Eteone longa u Arenicola claparedii nomHocTbw cormacyer- 
© CYPOBOCTbIO TeMIepaTYpHbIX yCJIOBNi Ha WHTOpanH CepepHpix Kypua, 
feIOWIHX B YTOM OTHOWeCHHH MHOrO Obmlero c NoGepexbem Boctounoro Myp- 
ima. Ha CepepHpix Kypuaax c HosOpa-yqeKaOpa m0 MapT-anpedb Rep KaTca 
puHlateibuble TemMMepaTypbl BO3qyXa pH a6comOTHOM MuHuMyme 26° 
peqHerofopan Temmepatypa —1,5°) ("). 

O6a uccieqOBaHHbIX BHJla, AKTHBHO NOABYOKHEIX, ObICTpO 3apbIBAaIOWINxcA 
PpyHT, JOM2KHI OTHOCHTECA, CormacHo TlomsncKomy (*) K TO SKOSOPHYCCK OF 
YIM POBKe 2KHBOTHBIX JIMTOPAJIN, KOTOPbIe XAPAaKTePH3YIOTCHA MCHbIUEH MOPO- 
CTOHKOCTbIO, UCM 2KHBOTHbIC HeEMOJBHKHbIe H MAJIONOABHKHbIC, OCTAIOULMeCA 
| He3aLMNLeHHOM rpyHTe. Ec yuecTb, YTO MbI HMEJIH leJIO C JIeTHHM MaTepHa- 
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Jiom (8) H 4YTO YepBH HaXOAUJINCb B Nepvose pas3MHOKeHHA, TO HEOOXOAHMO OyjJeT 
IIPH3HATb HX CCTECTBEHHY1O 3HMHIOIO MOPOSOCTOHKOCTh 3HAYHTEJIbHO OoJbIeH, 
yeM HaGwlosaBulaaca B OnbiTe. PasHuua B MoposocToiKocTu Eteone longa u 
Arenicola claparediiHaxoquT o6bacHeHne B pasiM4uAax Hx OnOsOrHH Eteone lon- 
ga He yXOJAT B IpyHT rlyOxe, eM Ha O CM, HM YaCTO BbINO3aIOT Ha MOBEPXHOCTb. 
Arenicola claparedii 3apprBaiotca Ha 15—20 cm B yTeMJIAIOWMM UX TpyHT, Ha 
MOBEPXHOCTb HE BbIMO3aIOT H MOBeEprawoTcA NOSTOMY B IpHpOAHbIxX YCJIOBUAX 
B MeHbIUeH CTeMeHH BO3JeCHCTBHIO HA3KUX TemMMepaTyp. )KuBOTHIe, OOMTarIOMHe 
B 'pyHTe Ha pa3HOoli rmyOuHe H MOABepraioujveca B CHJly STOO HEOAMHaAKOBOMY 
OXJIaKCHHIO OKA3bIBaIOTCA B pa3HOH CTeMeHH MOPOSOCTOHKHMM, J@MOHCTpH- 
py TeM CaMbIM MpHMep rsyOokow afanTaun. ; 


SoomorHyecKHH HHCTHTYT Tloctynua0 
Akayemuu HayK CCCP 20 IX 1956 
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MHKPOBHOJIOrHA 


HW. B. MAKCHMOBA x 


BJIHAHHE MHTEHCHBHOCTH CBETA HA HEKOTOPBIE 
OCOBEHHOCTH OBMEHA BELIECTB MYPIYPHbIX BAKTEPHE 


(ITpedcmaeaeno axademuxom B. H. Ilanounukosm 4 X 1956) 


Totpe6uoctb nypiypHbix Oaktepuli B KOMMUeCTBe CBeTOBO!I SHeprHu u3y4e- 
O¥eHb C1a60. B3aMMOCBsA3b MeXKLy 9HeprHeli Maqaiowsero cBeTa W XapaKTepoM 
oco6a nutTanua y OakTepHli Boome He U3yyanacb. 

Hactosman pa6ota nocpsmena usyyeHHio (poToaBToTpoduoro u dotorete- 
TpOPHOrO pasBUTHA MypNypHbIX OakTepHli MpH pasHbIX MHTeHCHBHOCTAX 
eTa. 

B kavectge oObeKTAa CCE MOBAHH A ObIIa B3ATA HypnypHas Oaxtepua Rhodo- 
seudomonas palustris ,{BpjeneHHas B UMCTYIOKYJBTYpy HW H3yyeHHas E.H. Kor- 
yaTbeBon ("). Mccneqyemaa OakTepua pasBuBaeTCA TOMBKONpH ocTyne cBera. 
PH STOM, Kak TloKa3aHO KonypaTbeBoli, OHA MOXET pacTH Kak (oTOaBTOTpOWP- 
), 34 CYeT ACCHMUJIAUHH yrviepofa yruieKHCJOTLI, Tak H cpoToreTepoTpopHo, 
SMOMb3SyA JIA CHHTe3a KJIETOUHOFO BeMeCTBa yriepO TOTOBLIX OpraHHyecKuXx 
equuenuit. Rh. palustris — d@akyabTaTHBHbIli aHadpo, pH MOMeLLEHHH B TeM- 
ITY OH MepectaeT pa3MHO2XKAaTLcA JawKe MpH AocTyie KuCNOposa BO3sqyxa. 

Bes padota Oblia mpopeyeHa Ha cpeye Ban Huna cuefyromlero coctapa: 
NH,).9O, 1 r, KZHPO, 0,5r, NaCl 1 r, MgSO, 0,2 r, NaHCO, 5 r, Boga Bojo- 
yoBoqHaA 1 m.K asTOH cpege oOaBANOch 0,2% pa3NMYHbIX OKHCJIACMBIX Be- 
eCTB B BHJe OpranHHuecKHX HJIH MHHepaJIbHbIX CoeMHeEHHH. KybTHBMpOBa- 
4€ MIPOU3BOANOCh B aHaPOOHbIX YCJIOBHAX C KPYIVJIOCYTOUHbIM OCBeLeHHeM 
ou Temnepatype 30°. MHTeHcHBHOCTb CBeTa HCMOJIb3OBaIaCb B MHTepBasle OT 
5-10? go 20-10% spr/cm?-cek H H3MepssIacb C NOMOLIbIO TepMOcTOONKa. 
JIA BLIACHEHHA BOMpOCa O BMAHHH pasHbIX HHTCHCHBHOCTeH CBeTa Ha CKOPOCTb 
oTOaBTOTpCdHoro H poToreTepoTpoduoro passuTus Kh. palustris onpegensaaca 
Jo*Kal KNeETOK MH NOTpe6eHHe OpraHHyecKHX H HeEOpraHwyeCKHX BelllecTB H3 
JebI B PaSHbIX yCJOBUAX OCBeleHHOCTH. B KayecTBe OpraHwyecKUX OKHCJsAe- 
4IX BCWICCTB MCOJIb3OBaJINCb YKCYCHAaA, MPOMHOHOBAA, AHTAapHaA HM (PyMapoBasa 
ACJIOTbI, a TAK2%Ke Caxapa — TOKO3a H MapTOsa. M3 HeopraHHyeCKHX BeLlecTB 
IIH B3ATbI CEpOBOMOPO, THNOCYAbLPUT UW MOVIEKYAPHbIM BOROPOL. 
| Pesynpratbi HccseqoBaHus NoKa3sasH, YTO mpu nocese Rh. palustris Ha cpeybI 
‘OpraHuyecKHMH COeCAMHEHHAMH POCT HaYHHAaeTCA MOUTH OMHOBPeMCHHO MIpH 
EX HHTCHCHBHOCTAX CBeTa, OOHAPyXUBAH JIMIb HEOOMbIIOe OTCTABAHHe B CKO- 
\CTH pocTa B Cyyae OUCHb HUSKUX HHTeHCHBHOCTeH CBeTa (puc. 1). pu cpas- 
ITCIbHO HEOONbINON BeHYHHE OCBEICHHOCTH HacTyMaeT CBeTOBOe HaCpIllleHve 

HAKOHEL, IPH JasIbHeliINeM YBeHYeHHH HHTeHCHBHOCTH CBeTa HayMHaercA 
BeTOBOe yrHeTeHHe» (POTOCHHTeETHYECKOH AKTHBHOCTH. 

B To 2Ke BpeMA IpH HCHOMb3OBAHHH B KaveCTBE OKHCJIACMBIX BEMeCTB HeOp- 
HMYeCKHX COCHHEHHH ObICTpbIM pocT HaOIOMAaeTCA JIMUb IPH CpaBHHTEJIb- 
) BBICOKUX HMHTCHCHBHOCTAX cBeTa (puc. 1). CBeTOBoe HacbIljeHHe CABHHYTO 
CTOPOHY 3HaYHTeMbHO Oowlee BbICOKHX HHTCHCHBHOCTel, a «CBeTOBOe yrHeTe- 
fe> TIpH oToaBTOTpoHO accuMMVJIAWMM YIeKMCIOTbI MPH HCTOIbSYeMBIx 
ITCHCHBHOCTAX CBeTa BOoOOUe He HaGsOfaeTcH. CurMonAHBIN XapakTep CBETO- 


IX KPVBbIX, 3HAUHTeEIbHO CIJiaxKeHHbIH TPH (poTorerepoTpoHOM cnoco6e 
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NUTaHUA, B Cyyae POTOABTOTPODHOL accuMUALHM yraepowa COs OFeHb Pesko- 


BbIPayKeH. | 
Glee pesyJbTAaTbl CBUJETCIbCTBYIOT O TOM, YTO CHHTE3 KJICTOUHOFO | 


BeIMeCTBa 3a CUeT (poTOBOCCTAHOBJIEHH A yr I€KUCJOTbI TpeOyeT SsHanh ete 
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13 mow. apefem cen 
Humencubsociie cbema 


Puc. 1. a—ypoxali knetox Rh. palustris (1) 4 / noTrpe6meHHe 
umu CHsCOOH (2) npu pa3sublx HHTEHCHBHOCTAX CBeTa Ha Cpeye 
c 0,2% CHsCOONa; 6—ypoxaii kneToK Rh. palustris (HH2KHAA 
KpHBas) WH noTpe6uieHHe umMuH HS (BepxHAA oe) TIpH pa3- 
HbIX MHTC€HCHBHOCTAX cCBeTa Ha cpefe Cc 0,2% NasS-9H2O0 


Sombie 3aTpaTbl 9HePruH, YeM pasBHTHE B pesysbTATe (poTOaCCHMHJIALHH yrue- | 
pofa roTOBbIX OpraHHyecKHX coequHeHHH. CmefyeT OTMeTHTb, YTO NPONOM- | 
XKUTEbHbIE ONbITH! (I1—3 mecnua) NOKasasiH, YTO pa3sBHTHe Ha cCpese Cc cepo- | 
BOJOPOJOM Ip HH3KHX HHTCHCHBHOCTAX CBeTa BCE Ke HACTYMAeT, HO C OOMbUIK 
3ana3qaHveM. 4 

CormacHo HamOoulee pacnpocTpaHeHHomy B HacTosilee BpeMs MHeHMIO OaKTe >| 
PHaJIbHbIM (POTOCHHTe3, TaK 2%Ke Kak POTOCHHTeS 3eJICHbIX PaCTeHHH, NpeAcTaBes 


og Mie hee ptr 


A002 /ac,H,COOH 
/lompebnenue C0, 
w CzH,COOH 


g 5 0 '5 mete. spe/em?/cek 
umeucubyocms cbema 


Puc. 2. Tlotpe6menne COz (1) 4 C2zHsCOOH (2) na 1-102 xne- 7 
ToK H ACOz/ACzHsCOOH (8) npu pasHpix nHTeHCHBHOCTAX : 
cBetTa 


JIAeT COOOH Mpouecc BOCCTaHOBNeCHHA YIrseKHCNOTH! 3a CueT BOJOpoa BOA, Ha | 
MOOMJM3allHI0 KOTOPOrO MH TpaTHTCA aHeprusa cBeta. OqHaKO MIpOBeeHHOe HCCIIE- 
AOBAHHE MOKA3a0, YTO IPH HH3KHX MHTCHCHBHOCTAX cBeTa pasBuTue Rh. palu- 
stris MpOuCxoAuT 3a cueT HCNOMb30BaHUA OpraHWYeCKHX BeLIeCTB, HW JIMUIb npa 
BbICOKHX HMHTCHCHBHOCTAX CBeTa CTaHOBHTCA BO3MO2KHbIM (POTOBOCCTaHOBIIEHHE 
COs, conpoBoxaiomeeca OHOBpeMeHHBIM OKUCeHHeM HaXOMAMHXCA B cpefe 
AKUENTOPOB OOpas0BaBlHXxcaA MpH cboTomu3se BosLI OH-voHoB. TaKum o6pasoMm, 
MPH HMSKUX MHTCHCMBHOCTAX CBeTa (OTOBOCCTaHOB/IeHMIO MoBepraeTca He | 
YPACKHCOTA, a OPraHHYeCKHe BeMeCTBAa, Ha KOTOpbIe H Nepenocutca oOpas0BaBe | 
WHHCA B pesyibTaTe (bOTOH3a BOB BOJOpoy. B pesybTaTe opranuyeckue Ccoe= 
AMHCHHA NepecTpanBaloTca B BeleCTBa Tela, He TpeOya pH STOM TaKOli 9HeprHiy, | 
KOTOpas HeEOOXOAMMa MIpH NOCTpoeHHH KeTOUHOFO BeIecTBa 3a CueT aCCHMHJIA 
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M yrnepoya CO,. Vi avmp mp unrencuBrocrsax cpeta Bpile 9 - 103 apr/cm? 
1 cek. CTaHOBUTCA BO3MO2xKHO!t Obicrpas accumussuua COs. 
* Ta6anna 4 


TpeOnenne CO, wu CH3,COOH na egununy yucna KneToK un oTHOUIeHHe A CO,/A CH;COOH 
Np pasBuTHH Rh. palustris B saBNCHMOCTH OT HHTCHCHENCCTH cBeTa 


a = a 
eS Tlotpe6menue na 1-10" 3 eS ey Tlorpe6enne na 1-104 5 
3 % KsIeTOK (MMOJ.) — 3 e * kaeTOK (MMOs.) x 
m oO Oo a oO O 
eS 1 ons = 
z av = a wo S = 
EOS co,* | CH,COOH S cog co,* | CH,COOH S 
=o” <j So <j 
3,44 +1 ,6 —6 ,24 —0,25 DX toy +1 ,22 —6,09 —0,20 

+1,79 —7,11 —(),25 +4,21 —6,3) —0,19 
+141 ,63 —6,45 —0,25 +41,23 —6,15: —0,20 
9,76 +1, 42 —6,44 —0,22 16,10 —1,5 —o,21 +0,30 
+1 ,04 —4,94 —0,21 —2,20 — 4,22 +0,952 
+1,98 —6,72 —0,29 
19,69 —6,77 —3,36 +2,01 
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* SHak MJNOC O3HaYaeT yBeMHYeHHe YPICKHCJIOTHI B Cpeze, MUHYyC—noTpebmenHe yrue- 
SIOTbI H YKCYCHOM KHCJIOTbI H3 KYJIbTYpaJIbHO cpezpl. 


Onpejesienve ypoxkan KJeTOK H NOTpeOJIeHHA OpraHHyeckuX CoesqMHeHHA pH 
3BuTHH Rh. palustris np pa3HbiIx HHTCHCHBHOCTAX CBeTa MOKa3asl0, 4TO C 
CJIHYCHHEM OCBEIICHHOCTH KOJIHYCCTBO HCHOJIb3OBaHHbIX OPfaHHyeCKHX Be- 
CTB Ha €(MHHLY ypOKaA KMeTOK COKpallaeTcA. OTO npHBewO K Npesnosox*e- 
10, ¥TO OTHOWeHHe ACO, k A opraHuyecKOoro BellleCTBa HE ABJIAeCTCA BEHUH- 
fH MOCTOAHHOHM, a 3aBHCHT B YaCTHOCTH OT HHTCHCHBHOCTH Majarollero CBeTa. 

Onpegensnocb oTHOWeHHe ACO, k A oprannueckoro BelllecTBa Np pasHbix 
TeHCHBHOCTAX CBeTa. IlomyyeHHble pesyJIbTAaTbI MepeCuMTHIBAHCb Ha yCJIOB- 
10 C(HHHUY YHCMa KeTOK (B WaHHOM cylyyae Ha 100 - 10° knetok). Pe3ynpta- 
|, MOJYeHHbIe Np KybTHBHpOBaHHH Rh. palustris Ha cpeye c yKcycuok Kuc- 
Tol (Tab. 1), cBUeTebCTBYIOT O TOM, YTO 10 Mepe yBeJIHYCHHA HHTCHCHBHOCTH 
eTa HaOsIOaeTCA 3AKOHOMeEPHOe YMeHDILeHHe B NOTPeOMeHHH yKCyCHOH KHC- 
Tbl Ha e€MHHUY ucla KeTOK. M3menenne B HCHOJIb3OBaHHH alleTaTa compo- 
*KMaeTCA COOTBETCTBYIONIMM H3MeCHeHHEM B MoTpeOseHHu CO, H3 KyJIbTypaJb- 
fH cpegzp. Ecan npn cpequvxX HHTeHCHBHOCTHAX CBeTa pa3BHTHe Ha cpeje Cc 
CYCHOM KHCJOTOM BeJeT K YBeJIMYCHHIO YIJICKHCJIOTbI B Cpeye MO Mepe moTpe- 
eHua auetata (0,2—0,3 moma CO, Ha MOwb HCnOsb30BaHHOH CH,zCOOH), To 
WM HHTCHCHBHOCTAX CBeTa, MpeBbiuarouux 12,5 - 10° spr/cm? B | ceK.*, yBe- 
yenua CO, B cpefe HuKorya He HaOJofaeTCA, a HAOOOpOT,— MpoucxoAUT 
CHbIUeCHHe YIJICEKHCJIOTbI OTHOCHTebHO ee NePpBOHAYaJIbHOrO COfepxKaHHA 
021—0,5 mone CO, Ha MOJb NOoTpeOseHHOM Np 2TOM MHTeCHCHBHOCTH CBeTa 
cycHoli KHCJIOTI). OTHOeHHe KOJMYeCTBa MOTpeOJIeHHOH yrJIeKHCAOTHI 
KOJIHYECTBY HCMOIb30BaHHOrO alleTaTa NMOCTeMeHHO yBeIHUHBaeTCA MO Mepe 
gpacTaHU HHTeCHCHBHOCTH CBeTa. ITO CBHACTELCTBYeT O TOM, YTO C MOBBILLIE- 
€M HHTCHCHBHOCTH CBeTa YBCJIHUMBaeTCA POJIb YIVICKUCJOTbI B NOCTpOeHHH 
eTounoro BemjecTBa. M3yyaembiii MAKpoopraHH3M Kak Obi MOCTeMeHHO Nepek Jo 
eTCH C UHCTO (poTOreTepoTpOPHOFO CyMeCTBOBAHUA Ha CMeIMaHHBIH aBTOTPop- 
-TETEPOTPOWHEIH OOMeH, TIpH¥eM CTeMeHb aBTOTPOPHOCTH BOspacTaeT C yBe- 
YeHHeM HMHTCHCHBHOCTH CBeTA. 


* OObIUHO B 9THX yCJIOBHAX YKE MPOHCXONUT MOCTeMeCHHOe CHHKCHHE BeJIHUHHbI KsIETOUHO- 


ypoxkas. 
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- Avasoruunan, 3aKOHOMepHOCTb Oplia OOHapy2KeHa Ip BEilpamBanuu Rh, 
palustris Ha cpeyle c nponmvonatom (puc. 2). Ha6mogaeTca YeTKOe yMeHbIUeHHe 
B HCHOMb3OBAHHH MpOMMOHOBOM KHCJIOTLI H yBeJIHYeHHe B MOTpeO/eHHM yruie- 
KHCJIOTHI pH MOBbILeHHH WHTeHCHBHOCTH CBeTa. IIpH yBemMYeHHH MHTeHCHB- 
wocTu cpetac 3- 10? qo 20- 10% apr/cm? Bs cex. A CO,/AC,H;COOH Bos 
pactaet B 1,0—2 pasa. 

Takum o6pa3som, uccmefyemaad NypiypHaa Oaxtepua Rh. palustris mome 
V3MCHATb COcc6 O6MeHa B 34BHCHMOCTH OT HHTeHCHBHOCTH CcBeTa. IIpH HUSKHX 
MHTCHCMBHOCTAX CBeTa Ha cpefax C OpraHHYeCKHMH BeWeCTBaMH OHA pasBH- 
Bae€TCAH B OCHOBHOM 3a CUeT (POTOACCHMHJIALMH KaKUX-TO YaCTeH OpraHHyecKux 
MoyleKysI. OueBuAHO, B 9THX YCOBMAX JIMUIb HEOOMbWIAA YACTb OpranWyecKUX 
CoeMHeHH NOsBepraeTcA OKHCJeEHHIO, BbICTYMaA B POJIM MOHATOPOB BO,opoa, 
YIM BepHee — akuenTopoB OH-HoHOB, BOSHUKAaIONIMX Mp *OTOMH3e BOJbI, B TO 
BPEMA KaK OOJbIUaAA YACTb HEMOCPEACTBEHHO BOCCTAHABJIMBaeTCA JO KMeTOUHOTO 
pemlecTBa. [locreneHHoe yYMeHbIIeHHe CTENeHH YUaCTHA OpraHHyecKOro BeLMLeCTBa 
WM YBeIMYeHHe POH yrvieposa yrJIeKHCJIOTbI B MOCTpoeHHH Tesla OakTepHi C Mo= 
BbILICHHEM MHTEHCHBHOCTH CBeTa, CBHJETEJIbCTBYeT O TOM, UTO IPH 9TOM OpranH= 
YeCKHEe BeIeCTBA HAaYHHAIOT B OCHOBHOM (pyYHKIHOHHPOBaTb Kak OKHCJIACMBIe 
COCHHEHHA, a HEMOCpeACTBEHHOE MCMOJIb3OBAHHe HX KaK KCTPOHTCJIbDHbIX KUp= 
muyvel» B KOHCTPYKTHBHOM OOMeHE MOHV KaeTCA. ITO 3aCTAaBJIACT NPCAMOJOMRKUTH, 
YTO BbICOKHe MHTCHCHBHOCTH CBeTa MOaBJAIOT TeTepOTPOPHY!O aCCHMUJIAIMO 
FOTOBbIX OPraHHYeCKHX COeAHHEHHH, H OCHOBHOe 3HaveHHe MpHoOpertaerT CoTo= 
BOCCTaHOBeHHe COg. IloqaBmenne retepoTpodHoOl acCHMUJIALMM Mp BbICOKME 
HHTCHCHBHOCTAX CBe€Ta, BO3MOXKHO, CBA3AHO C 6JIOKHPOBaHHeM 3H3HMaTHYeCKON 
CHCTeMbI, KaTasIH3HpyloluleH reTepoTpodbHoe muTaHne. 

B 3aksi0ueHHe MpHHOLWy riy6oKy1o OmarogapHoctp VW. JI. Pa6oTHoBot 
HayuHOMY PyKOBOJHTeJIIO TeMbI. 


MockosckHi TocyapcTBeHHbI YyHMBepcuTer Tloctynus10 
um. M. B. Jlomonocosa 2 X 1956 


UMTHPOBAHHAS JIMTEPATYPA 


1E. H. Kouapatbesa, Moroaccumunauna yrnepoma nypnypHbimH GOaKTepHaMa| 
H UX Ppa3BHTHe B CBA3H C OKHCJIHTeJIbHO-BOCCT@HOBHTEJIbHbIM MOTCHILMasIOM Cpebl, Kananaag 
eKaa Mucceptrayua, M., 1953. 
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| Woknangn Akayemun Hayk CCCP 
1957. Tom 112, M 3 


MOP®@OJIOTHA PACTEHHH 


B. fT. AJEKCAHJIPOB u A. B. JOBPOTBOPCKASA 
OB AHJPOWEE Y OMEJIbI (VISCUM ALBUM L.) 


(ITpedcmaeaeno axademuxom B. H. Cykauessim 15 X 1956) 


_Userok usBecTHoro senenoro napasuta u3 cem. JlopauTopnie, un Pemne 
€THHKOBbIe (*),— OmesbI (pacTeHHst JBYOMHOFO) Kak NO HCTOpHH pasBuTun, 

H 10 pxy UPH3HaKOB CBOeH OpranH3saluu pe3sKO OTMMYAETCA OT IBETKOB 
OMaJHOrO OObUIMHCTBa pacTeHuli. Bce ucceqoBaTesu CoriacHbI B TOM, YTO 
IBIYHBIX THIYHHOK C IbIIbHUKaMH B aHpouee OMe HET. Ho ofnu, Hampumep 
}, CUHTAIOT, YTO THMHHKa MOMHOCTbIO NpHpocwa K BHYTpeHHell CTOPoHe OKONO- 
eTHHKAa WH BUAAT CJleqbl TAKOTO cpacTaHHa Ha MOMepeyHbIX cpe3sax UBeTKA. 


Aik ) ve ACS 
iM Mah i 
/ Lay 


Hp 


' PA, 8, a 
f Hl ae J - a d Hah 
a ~1 typ Len) | 
: SLL / ; 
ee // Vy 
Wy 


yyrue xe (5) yTBep2xKaloT, ITO MyXKCKHe HBETKH OMeJILI He HMCIOT HHMBH- 
AJIM3MpOBaHHbIX TbIYHHOK. CymectByet NeTbIpe walllemHcTHKa (sepales), 
Joqyuupylollux B NapeHxuMe CBoeli BepxHel CTOPOHDI OOMbIIOe YHCJO TIbLIbUe- 
‘X MCLUKOB, H3 KOTOPbIX KaKbIi OTKpbIBaeTCA OJHHM OTBepcTHeM. Ban Turem 
‘a3piBaeT Ha CXOJCTBO TaKHX HeCYHIMX MbIWIbILy YaIWeJIMCTHKOB C THYHHKaMu 
1KaJlOBbIX. 

Bee nosquetimme uccreqopatTesH, 4 B OCOOeHHOCTH ABTOPbI PasMMHBIX CBOL- 
1x Tpy2OB 10 MopcosorHH HM CHCTeMaTHKe pacTeHnli (HanpunMep, Berturtefin) 
, HO cymecTBy CweqyIoT TONKOBaHHIO aHApouen omesbI BewenoBcKkum (4), 
| Ucenenya mopomorvio avApolled UBeTKOBbIX PaCTeHHU, HaM MPHUIOCb 
y4uTb C HeEKOTOPO! MOAPOOHOCThIO MYXKCKHe WBETKH OMEJIbI B HECKOJbKUX 

a3BUTHA. 

Bee cists coOpana B alpese Kak MapasuT mune BY. Mospipb besopyc- 
of CCP. Kak 2KeHCKHe, Tak UW My2KCKHe UBETKH OOBEAHHEHDI B TJIOTHbIC TPpyl- 
(couperua). Ha puc. | u300paxeHbI TPH MyKCKUX UBeTKA OMeJIBI. Ay OCH OR 
}a KaxkJoro IBeTKa BUH! CuleAbl TECHOTO CONpHKacaHuA UX. Oe ars 
Soctoli, COCTOHT H3 OTHOCHTEJIbHO MACHCTHIX JIHCTOUKOB, PaCuOnouey aed 
jun kpyr. Unc0 MCTOUKOB OKONOUBETHHKA B OTACJIbHBIX UBETKAX ae eae 

6 go 3. IIpu ocnopanun onH cpocuucb. Ha BHyTpeHHeH CTOpOHe sa 


WUCTOUKA pasBMBaloTCA MHOTOUNCNeHHBIe BMeCTHMMIa (rHE3fa), Comep2Kalllnc 
nbuibiy. IponspexeHHble MpOAOJbHble paspesbl Yepe3 MCTOUKM OKOJOUBETHUKE 
He OOHapy XUJIM KAKU X-JIHOO CeAOB CpacTaHHA TKAHH, COfepxallen PHe3la C MH 
KpocnopaMi, C TKaHbIO JIMCTOUKa OKOJOUBeTHHKA. CrleqOBaTeJIbHO, MHEHHE Bar 
Turema 06 OTCyTCTBHA B MYXKCKHX UBeTKAX OMEJIbI HHLMBUAYaJIM3hpOBaHHbi) 
TbIUHHOK HalMM HCCeqOBaHveM MOATBeEpXMaeTCA: Mp OTCYTCTBHM Cre ab: 
HO OpraHH30BaHHbIX MMKpOCopaHrueB — THIYHHOK THesa, COMepKallHe MU- 
KPOCNOpbl, (POPMUPYIOTCH Y OMeJIbI HEMOCpeACTBEHHO B Mape€HXUME JIMCTOUKOE 
okomoupetuuka. IIpumepos Tomy, 4YTO TrHe3yza C MHKpOCHopamu OOpas3yrores 
B TKAHAX JIMCTOUKOB OKOJIOUBETHHKA, YalleIMCTHKOB UJI JI€NeCTKOB, B Mpy 


Puce. 2 


poyle cymecTByeT He MaJio, XOTA Obl MAXpOBble UBETKM HEKOTOPbIX pacTeHHi. 
Hanpumep sesKos (1). Ilo coo6ujenuio (*), UenakoBcKHl Ha3biBaeT seneCcTKE 
WBeTKOB JIWTHKOBbIX, B TKAHAX KOTOPbIX OTHOCHTEIbHO 4YaCTO BCTpPeUatoTCs 
rHe3ya C MUKpocnopaMy, MeTasOHAMPOBaHHbIMH THIYMHKaMH. Mb 3TO ABJICHME 
MOrJIH HaOmM0AaTb B JMCTOUKAX OKOJIOUBETHHKA BOPOHLa KONOcOBUAHOrO (Actaez 
spicata L.). 

THesqa c MUKpocnopaMH Ha BHYTPeHHeH CTOPOHe JMCTOUKOB OKOJIOUBET: 
HMKa OMEJIbI PaCHOJIOXKeHbI B ONpeAesIeHHOM NopsyKe. Ecam pa3sBepHyTb UBeTOR 
W pacmmacTaTb slemecTOK, Kak NOKa3aHO Ha puc.2 B pacnpeseneHun rHes] 
C MUKpOCnOpaMW MO2XKHO OTMCTHTb HasMuHe OpTO- MH MapacTux. O6nmHo FE 
CBA8H C paspacTaHHeM JIMCTOUKOB OKOJIOUBETHHKa 9TH JIMHMM pacmpesese- 
HUSA CMelaloTca. OAHAKO CylIeCTBOBaHHe BbIpaxkeHHOM Tak WIM MHaye Mpa: 
BUJIbHOCTH B pacmpeeIeHHH PHe3 yKaSbIBaeT Ha HAIHYME KAKOM-TO 3aKOHOMEp- 
HOCTH B HX BO3HHKHOBeHHH. 

O6pasoBaHHe MbIVIbUeBLIX PHe3 OOYCOBIMBaAeT BOSHHKHOBeHHe OyropKOB 
NPHMOAHUMAaIOULMXCA Ha BHYTPeHHeli MOBEpXHOCTH JIHCTOUKA OKOJIOUBeETHHKA 
Bepxyliku Takux OyropKoB NO COspeBaHHH MHKPOCHop pacKpbiBaloTCsA Tpelli: 
HOM, NOCTeNeHHO paciiMpsAloMelicA HM MpMHHMaIoMeh OKpyruble ovepTaHuA MIC 
Kpasm. IIpumep Takoro packpbIBaHHA UbWIbHHKOB C pacliMpeHnHem menH JC 
OKpyrsoro OvepTaHHA NpescTapsen na pvc. 2, cupaBa, H306paxKaroljemM uacTI 
MHTepecHOoro aHApoued OHOrO 43 BUOB UcTONAa (Polygalasp.), coctosmyto u3 4 
CpOcIuHXCA CBOHMH OCHOBaHHAM THIYHHOK. Ilo cymecTBy, MbIbUeBbIe rHesfeé 
OMEJIbI PaCKPbIBAIOTCA COBeEPIWeHHO NOAOOHO pacKpbITHIO CHopaHrveB y BbIC 
IWMX MXOB H NanopoTHHKOOOpasHbIx uM 6e3 yuaCTHA B 9TOM Mpouecce WHpOKE 
paclipocTpaveHHO?O B MbIIbHUKaX IBETKOBbIX pacTeHuH (buOposnoro con. OMHa: 
KO Kle€TKH, lO CTpyKType CBoeH CXOMHbI€ CO CTpyKTypoli KmeTOK cbu6posHore 
CNOA, HMCIOTCA NO BC€M CNOPOHOCHOM TKAHH OMEeJIbI; HO TaK KaK OHH He NpHHH 
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MaloT HHKaKOrO y4aCTHA B PaCKPbIBAHHH BEPXyYIIeK IbIVIbIeBLIX FHe3), HX cule- 
AyeT OTHECTH K paspsiqy ru~pounTos. Ilocneguwe BecbMa pacnpoctpaneubi 
B TKaHAX BCEX KJaCCOB COCYAMCTHIX pacTeHHit, HepeKO OOpasysxA JOBOMbHO 3Ha- 
MHTEIBHBIC CKONJCHHA HW CAYKAT JIA XPpAHeHHA UM MpOBefesiMA BOLI MO pacTH- 
TeJIbBHOMY OpraHH3mMy. Ofna 43 pasHOBHAHOCTeH ru pOUNTOB — 3eMeHTHI KCH- 
JIEMbI COCYMCTHIX NYUKOB. 

Ha puc. 3, cepa, u300paxxeno Tpu rHesya c MuKpocriopamn. Muxpocnopo- 
-TeHE3 OMEJIbI H3y4eH ele HeZocTaTouHO. Ilo WInapdy (°) y omenpi Boobme He 
‘Auhepenuupyerca TaneTabHoro COA, TO ABAAeTCA BaXKHbIM YKJIOHCHHEM OT 
OOmlepacnpocTpaneHHOro TUNA OpranH3auMu MbiwHUKAa H POPMUPOBaHHA MIbWIb- 

bl y UBeTKOBbIX pacTeHult. 


j AA “ik v(t 
Sy 


Ha puc. 3, cnpapa, u3s06paxeH wacTHYHO pa3BepHYTHILi My2KCKOH WBeTOK 
OMeJIbI, OTJIMUYHBIN OT HOPMAJIbHOrO. Tp JIMCTOUKA OKOJIOUBETHUKA CABHHYTHI U3 
o6ulero nepHd@epuunoro AA UBeTKa Kpyra OKOJIOUBeTHHKa BHYTpb. Ilo-Buyu- 
MOMY, CABHI Npovesoles ene NpH Havane pasBHTHA WBeTKAa, Kora JIMCTOUKH 
OKOJIOWEETHHKA HAXOJHJIHCb B COCTOAHHH OYropKOBUJHbIX 3auaTKOB. B cTOJIb 
pannel cTaquu pasBHTHA WBeTKa AOCTaTOYHO ObIBaeT HeESHAUNTEIbHBIX Mepeme- 
eH B 3auaTKaXx, YTOOB! B AaJIbHeHUWIeM Pa3BHTHH 3TH HE3HAYHTeJIbHbIe CABATH 
BHIABHJIHCb 3HAUHTCJIbHBIMM CMeCLICHHAMH, CHJIbHO OTpaxKalolluMuca Ha Judp- 
cbepeHUNalHH CMeIeHHbIX YacTel. Tak Kak Jake B COCTOAHHY paHHHx OyTOHOB 
IIBETKH OMCJIbI CHJIbHO CKYYCHbI B OTC bHbIC TPyNNb! WH LaBAT [pyr Ha Apyra, 
BOSHHKHOBe€HHe H€3HaUHTeEJIbHbIX CMeCLICHHH 3a4aTKOB OKOJIOIUBeTHHKa BHOJIHe 
NOHSATHO. 

_ Tlepememenuple BHYTpb UBeTKa 3a4aTKH JIMCTOUKOB OKOJIOUBeTHUKAa pa3BH- 
JIMCb B OO6pa30BaHHA, B TOTOBOM BHJe HECKOJIbKO OTJIM4AaIOWIHeCA OT HOpMaJIb- 
-HBIX JIMCTOUKOB OKOJIOUBETHHKAa HW MOKPbITbIe MO BCeH CBOeH MOBepXHOCTH (KaK 
¢ HapyXHOH, Tak H BHYTpeHHeH CTOpOH) rHe3qamu C MMKpocnopamH. B aHHOoM 
cylyyae HH O KAKOM IIpHpaCTaHHH MbIJIbHHKOB K JIHCTOUKAM OKOJIOUBETHHKa He 
-Mo2KeT ObiTb HW peu. Kaxkbiii TaKOM JIMCTOYeK OKOJIONBETHHKA CIVJIOWb NpeBpa- 
THJICA B CMopaHruedop, coslepxallHH CO BCeX CTOPOH MbIJIbIeBbIe rHe3qa, Kak 
/MOXKHO JlerkO yOeAHTECA Ha NonepeyHblx paspesax. ; 

Vs sToro uHTepecHoro c:bakTa MOXKHO BbIBeECTH PAI 3aKJIOUCHHM OTHOCHTEJIb- 
HO BO3HHKHOBCHHA TbIUMHKH H ee MmOptbosiorMyecKOH CymjHocTH. CmemjeHve 
gauaTKa JIMCTOUKa OKOJIOUBeTHHKa MepemelaeT ero B Apyrue susnomornyeckHe 
yCJIOBUA pasBuTHA. CMenjeHve 3a4aTKa MO HalpaBseHHio K WeHTpy WBeTKa CTa- 
BUT ero B yCIOBHA, OarONpHATHIe JIA AudppepenuMauuu MUKpOCcnop B pasBH- 
BalollleMCA M3 STOO 3a4aTKa OOpa3s0BaHHH, KaK 9TO MPpOHCXOUT C JIMCTOUKAMH 
OKOJIOUBETHHKA OMesbI. B my2KCKHX UBeTKaX OMeJIbI HET MOpcporeHeTHYeCKHX 
ycnoBuit Ama AudcdepeHuupoBanuA MUKpOcnopanruepopa B TLIYHHKy Kakoro- 
M60 43 THMOB CO ClopaHrveM (IbIIbHHKOM), HO B I[BeTKaX Apyrux pacTeHuyH, 
HMeIOULHX BIOIHeE OPOPMJICHHbIe THYHHKU, CMeM[CHHe 3a4aTKOB OKOJIOUBETHHKa 
10 HampaBvleHuio K LeEHTpy WBeTKa HepeKO BECbMa He3HAYHTEJIbHOE, a 

Vv 


CA B pa3BUTHH M3 Hero HJIM MIpOMexKYyTOUHBIX (PopM (Me2xAy JIMCTOUKAMH OKOJIO- 
UBeCTHHKa VM TbIYMHKOH), HIM BNOMHe O*hOpMJICHHOH THYHHKH. CreqOBaTe/bHO, 
HHKaKOrO MeTaMoptbo3a B STHX CyYaAX OMHHX OPraHOB WBeTKAa B Apyrve He 
IPOHCXOUT, OCYMIECTBJIA€TCA JIMUIb NepeMeleHHe 3a4aTKOB OpraHOB U3 OOBIY- 
HbIX YCJIOBHH pasBHTHA B Apyrue. 

Tak KaK MHKPOCNOpbI BO3HUKaIoT H AMPpepeHIMpyioTCA He TOJIbKO B IIbIJIb- 
HHKaX TbIUHHOK, HO H B Apyrux YacTAX WUBeTKA, H OCOOeHHO JIerKO B TKAaHAX JIM- 
CTOUKOB OKOJOUBeCTHHKA (XOTH H IpH HEKOTOPHIX OCOObIX YCJIOBHAX), TO THITHHKH 
HET OCHOBaHHA paCCMaTPHBaTb Kak OCOOO CleWUHaJIbHbIe Opraubl, Pe OCYUeCTB- 
JiseTCA MUKpocnoporeHes. Cnoco6HocTb K CloporeHesy MpOABJIACTCA B pas/u4- 
HbIX UaCTAX UBeTKAa. OAHaKO B IpOUecce IBOJIIOUMH ITO CBOHCTBO CTaJIO Mpucyure 
NpeMMYMWeCTBEHHO THIYHHKAaM, YTO CemaslIO HX OpraHaMu CielWasIM34pOBaHHbI- 
MH, IIPHHABLUIMMH Ha ceOd CPYHKUMIO OOpasoBaHHA MHKpoOcop H Nepean UX 
Ha rHHeleli BO BPeMA OTIbVICHHA. 


Boranuyeckui wucTutyT uM. B. JI. Komaposa Tlocrynusio 
Akayemuu HayK CCCP 3 VIII 1956 


UWHMTHPOBAHHAA JIMTEPATYPA 


1B.X. Tytawk, JAH, 35, Ne8 (1939). 2% ®nopaCCCP, 5(1936). *K. Schnarf, 
Embryologie der Angiospermen, Berlin, 1929. *J. Vellenovsky, Vergleichende 
Morphologie der Pflanzen, Prag, 1910. 5° Ph. van Tieghem, Ttraité de Botanique, 
aie i 8R. Wettstein, Handbuch der systematischen Botanik, Leipzig uw. 
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PH3SHOJOLH A 


A. B. )KAPMYHCKUA 


| M3MEHEHHE TMPHKH3SHEHHOU OKPACKH KOPbI BOJIbLOFO 
| MOSrA MbILIEM MPH AEACTBHM HA HHX CHJIbHOrO 3BYKA 


(ITpedcmaeaeno axademuxom E. H. [asaoecxum 8 X 1956) 


JI. H. Haconos u ero coTpyqHHKM ycTaHOBHJIM, YTO Ha JelicTBHe CHAbHOTO 

ByKa ONpeeeHHOH YaCTOTHI H3OJIMPOBAHHble TKAHH OTBEYAIOT MapaneKpoTuye- 
KHMH H3MeHeHHAMH, B YaCTHOCTH MOBbILUeCHHEM CpOACTBA K IIpH2KH3HEHHbIM Kpa- 
aTessim (1°). VapecTHo, YTO MapaHeKpOTHYeCKHe H3MCHCHUA BO3HHKAIOT B TKa- 
AX TlapaJeNbHO pasBHTHIO B HHX MeCTHOPO CTOHKOrO BO36yxTeHHA (apabuo- 
a) H YTO OSTOMY H3MCHEHHE MPHXKU3SHEHHOM OKPaCKH TKAHeli NO3BOIAeT OLe- 
MBaTb ee (PYHKUMOHAaIbHOe CocTOmHHe (HTepatypy cm. y YuaKosa (4)). 
_ Hismenenve tbyHKUHOHaIbHOTO COCTOAHHA WeHTpasbHOl HeEpBHOL CHCTeMBI 
PH AelcTBUN CHJIbHOrO 3ByKa Ha WeJO€ 2KUBOTHOE H3y4aJIOCb C MOMOLI[bIO MeTO- 
UKH MPHXHSHEHHOH OKPaCKH JIMWIb B paOote PomanHosa (°), KOTOpbI NoMyan 
OCTOBepHoe NOBbILUeHHe COPOUHH HEHTpadbHOrO KpacHOro PaHrJIMAMH KpowuKa, 
O{BepraBluerocs NpeABapHTeJIbHO BO3CHCTBHIO B3PbIBHbIX 3BYKOB MOLILHOCTbIO 
Ko10 200 46. Ilostomy mpeycTaBAOCb HHTEpeCHbIM MOMbITAThCA Mp AeHCTBUU 
MJIbHOTO 3ByKa Ha LeJIbIX KHBOTHBIX YJIOBHTb COPOWHOHHBIe H3MCHEHHA B KOpe 
OJIBIUHX NosyuapuHh, veMy H NOcBAMeHa HacTOAMaA paboTa. 

V3menenie MpHKH3HEHHOH OKPaCKH FOJIOBHOTO MO3ra TeMJIOKPOBHBIX B CBA- 
HC ero (PYHKUMOHAJbHbIM COCTOAHHEM H3Y4aJIOCb JIMINb B Tpex padorax. B onbl- 
ax Jlepuna (°) okpacka Mosra NpOH3BOAHaCb y MbILMeH C OOHaxKCHHBIMH TEMEH- 
bBIMH JOAmMu Koppl. Iloce OkpacKH Y OMbITHBIX H KOHTPOJIbHBIX MbILWeH H3BIe- 
ANMCb OMHAKOBbIC YUaACTKH KODPbI H CpaBHHBaJIHCb KOIMYeCTBa B HUX Kpacu- 
ein. Mexanwueckoe pa3saparkenHue pelenTopoB %KeJlyAOUHO-KHMIWeYHOrO TpakTa 
BISbIBAJIO MOBbIMeHHe CpOACTBA KOPKOBOPO BeLeCTBa K HeHTpaJIbHOMy KPaCHO- 
ry. B sTol 2e paGoTe G6pIO yCTaHOBMeHO NOBbIMeHHe COp6uMOHHOM cmocob- 
OCTH KOPbI y FOJIOJIHBIX MbIIUeH 0 CpaBHeHHIO C CbITBIMH. B uccweqoBaHHAX 
omaHoga (") H3y4as0Cb H3MeHeHHe IPHKH3HEHHOM OKpPaCKH TosOBHOrO Mosra 
-KpbIC H MbIIWeH MpH JeHcCTBHH YCNOBHOrO H AudepeHuMpoBOyHOrO pasqpaxu- 
eyeli, a TAKIKe IPH 9ICKTPHYeCKOM pasipaxeHuHn cefanuuHoro HepBa. Tocae 
elICTBUA paspaxUTeIA KPbICbI [CKANHUTHPOBAIHCh, UX TOMOBHOM MOST H3BVJIe- 
aJICA H 3aTeM OKpallMBasica HeHTpasIbHbIM KpacHbiM. CopOunaA KpacuTesms pac- 
YUTHIBAIACb Ha eMHULY Beca Mo3ra. HecMOTps Ha TO, YTO OKpallIMBaJIcA H30- 
MpOBaHHbIit MOS?, T. €. H3yYaINCb CeAbI MSMCHEHHN, MpOHCueAWUX B MOSrY 
CMeICTBHE JeHCTBUA pas{paxkHTeIA Ha X%KMBOTHOe, OONapyxXeHHbIe PoMaHOBbIM 
[BUH OKa3aJIMCb 3HauHTebHEIMM (35,9% pH WeHcCTBHM ycsIOBHOrO pasypa- 
caTena, 43% — mqucdepenHumpoBounoro u 11,7%— mp paszpaxKeHuu HepBa 
OKOM). i, 

Takum o6pasom, Jlepuu u PoMaHoB MOKa3aJIH, ITO MeTOAHKa NpH2KU3HeHHOU 
KpackH C yCeXOM MO2XeT ObIT UCIO/Ib3OBAHA AIA H3YYEHHA (PYHKIMOHAMbHBIX 
3MCHeHH i, MpOHCXOAALIHX B OJIOBHOM MO3ry 2KHBOTHEIX. 

Bauyy Toro, YTO 9TOT BOMPOC ABIAeTCA BECbMa Ba2KHbIM H, BMeCTe C TEM, 
a0 H3YYeHHbIM, MHOIO ObWIM MOCTaBJeHbI ONbITb! MO U3yYeHHIO H3MeHeHHH 

Kope GOOuJbIIMX NOMyWapH, BbISBAHHBIX JeHCTBHeM Ha MBIIleH CHAbHOTO 
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Metoguka. Onbpithl cTaBuiuch B 3ByKOoHenponunaemon Kamepe. Ilo 
OMbITHBIE MBI MOMeIaHCb B SKCIEPHMeHTAJIbHY!IO KJIETKY, paseJeHHy1o : 
OTCeKH; CTCHKH KJICTKH OLIN CHeaHbl 43 WIeKCuriaca, NOs — U3 MEAHbIX TIpy 
TbeB; CBEPXY KJICETKAa MOKpbIBamaCb CTEKJIOM. Tenepatop 3T-10 c oKoHeuHBI ‘i 
ycuuuTenem MoutHocTpio B 100 BT uw AMHamuKoM P-100 cosqaBam B KamMepe yp 
BeHb CHubI 3ByKa 110—120 76. Mpmum BTeuenve 30 MuH. nosBepraucb Bosqev 
CTBHIO B OMHOM CepHu ONbITOB — «HeMpepbIBHOrO» 3ByKa (2500 ri), a B Apyrou — 
«mpepbiBucToro» (2500 ry a 1—3 JonoHUTebHbIX NepepbiBa B | ceK. C NOMOMIbE 
TejerpadHoro Ksio¥a) *. 
Yepes 10—30 MHH. Mocwe BEIKIIOUeCHHA 3BYKA MbBIIUH MeKallMTHpOBaJIMcH 
U3BIeKaJICA HX FOJOBHOH Moar (9Ta Onepalua 3aHuMasa 2—3 MMH.) HW NOMelaJch 
na 15 muy. B O,1%-H pacTBop HeliTpambHoro KpaCHOrO, MPHroTOBJeHHbI H 
PHHTepoBCKOH 2%KUAKOCTH JIA TeMMOKpOBHBIX (6e3 cogb!). [locme oxpackHu, KOT 
pad mpov3Boquacb pH 18°, Mo3sr OMOMaCKMBaJICA B PHHrepOBCKOM pacTBOp 
HW H3 TEMeHHOM JOMM KaxKOrO NOMyWAapHA C MOMOLMbIO NOOTO UMJIMHApa BbIp 
3aIMCb PaBHbIe MO Momlaqu yyacTKu mosra (45,5 mM”), KOTOpble 3aTeM TOM 
Waucb B MOAKUCIeHHbIN cuupT (Ha 98 Ma 70%-H C2H;0H — 2 ma konuenTp 
popanHoh H,SO,). BsiraxKu KpacuTeA yepes CYTKH KOJIOPHMeTPHPOBaIHC! 
Ha cTyneHuatom (potometpe Ilynpppuxa, H nomyyeHHEI oTcueT (9SKCTHHKUA 
CLYKU MOKasaTeeM COPOUMOHHOHM CMOCOOHOCTH KOpbI OObIIOTO MOsra WaHHO: 
mpd **, [lapanenbHo Cc MO3rOM «O3BYYCHHBIX» MbIMeH OKpalIHBasicA MOBI 
TaKOrO 2Ke KOJIMYCCTBA KOHTPOJIbHbIX MbIWeH, He NOABepraBllIHXCA 3BYKOBbI 
BoselicTBuAM. B ca1yyae MOBpexeHUA TEMCHHbIX WOJIeH MPH H3BMeUeHHH MO3Ir 
3 YepenHou KOpoOKH (TO erkO OOHAPYXUTb MO BECbMa HHTEHCHBHOM OKpack 
MOBpeKTCHHLIX YUACTKOB) MO3Pr HCKJIOUAICA 3 9KCIeCPHMeHTA. 
Pe3yibTATH ONBTOB. CHayana CpaBHHBaslOcb CBA3bIBaHHe HeutT} 
pasIbHOrO KpacHoro KOpOH OobIIMX NOyWIAapH MbIINeH, MOABeEpriiHxXcA BOS} 
WeHCTBHIO «HenpepbIBHOro» 3ByKa (2500 ru) H KOHTposbHBIX. B ato cepuu Obl 
nocTaBseHo 20 onbitoB. CpaBHeHHe NOKa3asi0, YTO CKOMbKO-HHOyAb CyMLeCTBeH 
HOH pa3HHbl MexKAy HHMH He OOHapyxKuBaetca. HesHaunTebHOe NOHMKeHHE 
CBASbIBAHHA HEMTpaJIbHOrO KpaCHOrO KOPOH «O3BY4CHHbIX» MbIIMeH 10 CpaBHeHAK) 
C KOPOH KOHTPOJIbHBIX MbIIUeH ObIO OLCHEHO CTATHCTHYECKH TPH MOMOLLH MeTO 
JOB, OCHOBaHHBIX Ha pacnipegsenenuu Crioqenta— Ouuepa (*), u oKasaso0cb HeAO 
CTOBepHbIM: 


TlogzorsitHpe K OHTpoOJIbHEIEe TlonorbiTHpre KoHTpOJbHbIe 
MBILUH MbILUH MbILUH MBIWUH 
0,24 0,24 0,34 ees 
0,21 0,34 0,25 0,25 
0,26 0,20 0,19 0,34 
0,22 0,37 0,24 0,27 
0,23 0,22 0,20 0,27 
0,22 0,22 0,17 0,18 
0,30 0,19 0,19 0,30 
0,26 0,29 0,20 0,32 
0,30 0,35 0,34 0,17 
0,33 0,34 0,32 0,20 


Cpequee apudpmernyeckoe Ja mofonpiTHErx mpiuel 0,25 + 0,013 (93%) 
AA KOHTPOJbHBIX 0,27 + 0,014 (100%). Crenenb BeposTHocTu pasnocTu (a 
0,6 — 0,7. ‘| 

by Y Ka3aHHble UaCTOTAa H HHTCHCHBHOCTb ObIJIH H30paHbl BBH]LYy TOrO, 4UTO 3BYK C STHMH xal 
pakTepHCTHKaMu pu IIp AMOM JleHCTBUH Ha H30JIMPpOBaHHbIe CNHHaJIbHbIe TAHTJINH KPOJIH KOB BBI 
3bIBaA€T MAKCHMAJIBHOE MOBbILIGCHHe COpOWHOHHBbIX CBOHCTB @: BosmoxkKHo, OMHAKO, UTO WHTCH 
CHBHOCTb 3BYKa B OTCe€KaxX KJICTKH Opa HH*Ke yKa3aHHon TOYUHOeR onpeyeyIeHHe ee He npenciy 
a aly b BO3MO>KHBIM. 

* TomuuHa B3ATOTO CJLOA MOSra He HMeeT SHAYCHHA, TAK Kak 3a 15 MHH, ray6nna npoKpa’ 


WHBaHHA BeCbMa He3HauHTeIbHa H MPaKTHYeCKH OMHAKOBA KaK JIA OMbITHOFO MOSsra Tak H Js 
KOHTPOJIbHOrO. 
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B copmectHoit padote c A. M. Vsanopoii (%) Hamm 6x10 OTMeYeHO, TO B TO 
BPeMA Kak MPM AMHTCIbHOM JelCTBHN «HeMpepbIBHOTOy CHJIbHOTO 3ByKa MBI 
MAT B KJICTKE CIOKOMHO HW 3a4acTyio JaxKe [PeMOT, pH NpepwiBHCTOM 3ByKe 
HH MPOABNAIOT SHATHTEBHYIO ABHTaTebHY!O AKTHBHOCTh {BCTAaIOT Ha 3ayHne 
1aqibl, erator no kileTke HT. 1.). B cBa3H C STHM MOXKHO OploO NoNarath, uTO 
APH A€MCTBUM MpepbIBUCTOrO 3ByYKa H3MeHeHUA B KOpe Oo/bUIOrO Mosra OyAyT 
BHATMTeJIbHee, UTO H NOSBOMHT OOHAPYXUTb UX C MOMOMIbIO HCHOMb3OBaHHOL 
3 HacTOmMelH paOoTe MeTOHKH. 

Flas NPOBEpKH STOFO NpeANOOMKeHHA Opa NOCTaBMeHa BTOpad CepusA ONbITOB 
> ACHCTBHEM «IIPepbIBUCTOrO» 3ByKa (12 onbiToR). PesymbTaTbl 3TOH cepuH 
NbITOB NOKa3aJIH, YTO TpHMeHeHHe MIpepbIBMCTOrO 3BYKa, JlelCTBHTeNbHO, 
3bISHIBACT 3HAUHTEJIbHBIE CBHI B KOpe OoubMUOrO MOsra: 


Tlogornitupie KoutTpoubHpe TlonorpitHpie K OHTpOJIbHbIe 
MBILUH MBI MBILUH MbILUH 
0,30 0,24 0,39 0,26 
0,19 Moet) 0,41 0,23 
Ohyrat 0,10 0,40 0,33 
; 0,21 0,49 0,32 0,20 
0,30 0,24 OFSa 0,24 
0,30 0,32 On28 0,32 


Cpeqnee apudMeTHyueckoe AA NOFOMBITHEIX MpUeli 0,304 + 0,019 (128%), 
JIA KOHTpOJbHBIX 0,238 + 0,019 (100%). CreneHb BeposTHocTH pasHocTH 
(«) 0,95—0,98. 

IIpH mpocmotpe okpatleHHoro COA KOpbl «O3BYYCHHbIX» H KOHTPOJIbHBIX 
MbIWeH Oblwio OOHAapyxKeHO, YTO pacnpefenenve KpacuTemn B OOOHX cy4anx 
ocie 15-MHHYTHOM OKpacKH HOCHT. AudpdysHbEIi xapaKTep; cmeqoOBaTembHO, 
OBbILUeHHe CBASbIBAHHA “HeHTpaJIbHOrO KpacHoro KOpOH OoObIUHMX NMOsymMapuH 
€ MOXeT ObITb OObACHCHO NOABJICHHeM rpaHyJ KpacHTeIA, a 3ABHCHT OT H3Me- 
HeHHA COpOWHOHHOH CMocOOHOCTH KOpKOBOrO BellyecTBa. 

Mutepecuo OTMeTHTb, 4YTO B OMMCAHHbIX OMbITAX H3MCHCHHA OblwIH OOHapy- 
€HbI B TEMCHHOH JOJI€ KOPbI, BTO BPeMA KaK COracHO OOMWeNPHHATHIM BO33pe- 
HAM WeHTPbI CJIyXa JOKasIM30BaHbI B BUCOUHOH Jose. Bo3MOKHO, 4TO STO Cue- 
yeT OOLACHHTb TEM, UTO pas\paxXeHHe 3BYKOBOrO aHaJIM3aTOpa BbISbIBaeT pa3- 
jMTOe 10 Bceli KOpe BO3Oy2xKJeHHe, H B YaCTHOCTH BOSOyxKAeHHe ABUTaTeMbHbIX 
weHtTpos. IloyrBep»xxeHHeM 3TOMY MOXKET CJYy2XKUTb OTMCUeCHHAH BpbILMe BbICOKaA 
WBUraTeJIbHaA AKTHBHOCTb MbBIIeH BO BpeMA JeHCTBHA «IIpepbIBHCTOrO» 3ByKa. 
B nomb3y STOO TOBOpUT Tak2Ke TO OOCTOATEJIbCTBO, YTO B HACTOAMIMX ONbITAaX 
He OblIM OOHAPYyKeHbI V3MCHEHHA pH AeHCTBHH «HEMpepbIBHOLO» CHJIbHOYO 3By- 
Ka, KOra JBUraTebHOHM AKTHBHOCTH Y MbIIell He OTMeYAJIOCb. 

TakuM 06pasom, Ip ATebHOM JeHCTBHH Ha MbILWe CHJIbHOrO «MpepbiBH- 
cToro» 3ByKa y HHX B TeMeHHOM Jose KOpbl OobUIHX NOsyWIapHh OTMedaeTCA 
MOBbILIeEHHe COpOMHU HelitpambHOoro KpacHOrO, KOTOPOe MOET ObITh OODACHEHO 
KaK MpOABsIeHHe BO3OyKeCHHA KJIETOK KOpbI. 


VWucrutyt 3KCHepHMeHTaJbHOH MeRHIMHbI Tlocrynua10 
AxajleMuH MeXHUMHCKHX Hayk CCCP 7 X 1956 


UHMTHMPOBAHHAA JIMUTEPATYPA 
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IMBPHOJOTHA 


H. H. POTT 


H3MEHEHHS OTHOCHTEJIBHOFO PCCTA OPFAHOB LUbINJIEHKA 
B TEYVEHHE HHKYBAUAN NPH PA3JIMUHbIX MOCTOAHHBIX 
TEMMEPATYPAX 


(ITpedcmaeneno axademuxom H. H. lI maaveaysenom 4 1X 1956) 


BausHHio Temmepatypbi Ha XO], SMOpHOHAIbHOrO pasBHTHA NTH NOCBAIMEHa 
oOlIMpHad MHTepaTypa. OTmeyaetca, B YACTHOCTH, YBeJIMYeHHe CKOPOCTH pocTa 
M PasBUTHA Ip NOBbILIEHHH TeMNepaTypbI HM HACOOpOT, YMeHBIeHHE ee MPH MO- 
HW2KeHHH Temnepatyppl ('). [lokasaHo, TO HeE3HAYHTeIbHbIe NOCTOAHHO eHCT= 
BYIOWUMe OTKJIOHEHHA TeMMepaTypbl HHKYOalHH OT HOPMbI — B OTJIMUHE OT 3Ha- 
YHTeJIbHBIX, HO KpaTKOBPe€MeCHHBIX OTKJIOHEHHM — He BeyT K BOSHAKHOBCHHIO 
peSKHX aHOMaJIHH, HO BbI3bIBAaIOT yBeMYeHHe Z2MOPHOHAbHOM CMepTHOCTH, 
ocOOe€HHO MIpH NOBbIWeHHH Temnepatyppi (*). C Apyrok cTopoubl, B page pabor 
MOK43aHO, YTO H3MeHEHHe YCJIOBMH pasBHTHA HEOMHAKOBO OTPaxkaeTca Ha pas- 
BUTHH pa3JIMUHbIX OpraHos (?). | 

[lembto HacTOsIel pa6oTh Obivio H3yYeHHe BIIMAHHA PasJIMYHbIX MOCTOAHHBIX 
TemnepaTyp HHKyOalWH Ha COOTHOMIeHHE TEMMOB pOCTa OTJeJbHbIX OpraHOB 
B CBA3H C OCOOCHHOCTAMM Pa3BUTHA 3apOsbllla Ha JaHHOM CTaquu u pacmpeye- 
JI@HHeM CMepTHOCTH MO cTaquaM. 

Avua Kyp nopogb Serb werropH MHKYOHpoBamucb B MHKyOaTOpaXx 
Pexopy-3S u K9M-20 npu Temnepatypax 36,5° (noHw»KeHHaa), 37,5° (HOpMasb- 
Hag) MW 38,5° (nopbiueHHaa). PesyibTaTbl HHKYOalMN MpuBezeHb! B Tabs. 1. 


Tao 1H a 


Uncno avy c Uneno noruowux sapogpiuieh (B %) 


Temnepa- Uncs0 %KH- 
pasBuBaBuIH- 
Typa BbIX 
B °C et . mocare UbINIAT (B %) 
3apOAbIlIaMu mo 6 qHA 7—11 quel 12—19 nHeii 19 aHeit 
36,5 264 5,68 1,14 1,88 2,65 89,02 
+4742 0°65 £0’ 84 0'99_ | + 1,927 
Ole 287 2,44 0,69 0,34 2,09 94,22 
£9’ 94 £0) 49 £9’ 34 o's, “| == rae 
38,9 275 2A94 1,09 Woy 13,09 81,09 
£1’ 04 £0’ 63 +0’84 ei WC 2/36 


Hapsayy c oOuiuM yBeIMueHHeM CMepTHOCTH, pu OTKMOHeEHHU TemnepartyppBl 
HHKYyOalHM OT HOPMBI, OCOGeHHO MIpH e€ MOBLIIEHHH, CleyeT OTMETHTS HeOMH- 
HaKOBOE pacnpeeseHHe CMEPTHOCTH NO CTaHAM MIpM MOBBIUeHHOM HW MOHWKeH- 
HOH Temnepatype. TlonuxenHad TemmlepaTypa HeCKOJIbKO yCHMMBaeT CMepT- 
HOCTb B Ne€pBylO NOJOBHHY HHKYOaUHH, MOBDILMeCHHaA BbISbIBACT 3HAUMTebHOe 
yBeJIMYeHHe CMEPTHOCTH B KOHUe HHKyOauun. 

list CpaBHeHAA CKOPOCTH pasBUTHA sapombUel Npu pasmMUHbIx TemnepaTy- 
pax ONpeAeAIMCh CTaquH pasBuTuA mo TamOyprepy u Tamusprony (4) u cono- 
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TaBIANHCb C Bospactom. IlopbuueHHe TemnepaTypLl BEIsHIBAcT HEKOTOpoe yBe- 
HMCHHE CKOPOCTH PasBHTHA UM, HACOOPOT, NOHHKeHHe TemNepaTypbl 3amMeANAeT 
yasBuTue (puc. 1). 

JIA CPpaBHEHHA TEMNOB POCTa 3apOfbIIIN BSBELIMBaIMCb cpasy nocue U3B/e- 
HHA M3 AWA, AO cuKcauuu. ConocraBnenue cKopocTu pocta u pasBuTHA 
pic. 2) noKaspiBaeT, TO HeOombIUIMe OTKNOHEHHA TemMnepatypbl HHKyOalMH He 
PISBIBAIOT SAMETHBIX HaPYIWeHHii B COOTHOWIeCHHH TeMMOB pocta u udpepeu- 
(MPOBKH 3apospuua No 10 AHA, T. e. yBemMueHMio cKOpocTH PpasBUTHA COOTBeT- 
TByeT TAKOe KE YBeMMYeHHE CKOpocTH pocta. Ilocne craquu 36 (9—10 queit) 
Ipe2KHHe COOTHOLMICHHA HECKOIbKO * 

ICHAIOTCA: SApOMbILIH Ha OHO U 46 
Ol 2Ke CTaqHH HMeIOT HECKOJIbKO 
a3JIHUHbI BEC TIPH pa3sHbIX TeM- 44 
lepaTypax HHKyOalluH. 

Takum o6pa30m, HeOoupimie 40 
TKJIOHEHUA TeMIepaTypbl HHKy- 
alHH OT HOPMbl CpaBHHTesbHO I 
aJIO H3MCHAIOT Kak TeMIIbI pocta » 
Pa3BHTHA, TaK H COOTHOLIeHHA 
exKy HuMH. Ho octaetca He 2B 
bIACHCHHBIM, SABJIACTCH JIM 93TO 
OJIOXKeHHe OOMLMM WIA BCeX Op- 


‘aHOB =H YeM OMpefemaeTcH Mo- § 
BIeHHe SMOPHOHAIbHOH cMepT- & 2 
1OCTH IIpH OTKJIOHeEHHH Temmepa- S 
‘ypbl OT HOpmpI? Jina paspeute- 6 
4H STHX BOMPOCOB Obl U3y4eH 

JOCT TeX OPraHOB, CBA3b KOTOPBIX 12 


. TEMMepaTYPHbIMH BO3selCTBUA- 
AM JOBONbHO JIerKO MpocseqUTh, 
HMeHHO cepa WH ras. 

Jina conocTaBsieHHA TeMMOB 
yocTa cepa pH pa3HUHbIx 
‘emiiepaTypax BbIUHCuIAJICA cep- 
JCUHbIMi HHJeKC, T.e€. OTHOWMeHHE 
3eCa Cepia K Becy Tema (B%).Bec Puc. 1. Cxopocrs passurua KypuHoro § saposprita 
epAMaonpeysemasca biL@) (uKcalHy, B 3aBHCHMOCTH OT TeMIIepaTyPpbIl HHKyOalnu 
iocje MpOMbIBKH, yaJiAromel 
‘TYCTKH KpOBH. CpaBHuTesbHOe H3yyeHHe H3MeHeHH CepfeuHoro HHAeKca No- 
‘agpipaeT (pc. 3, A), uro go 10—11 gua unKyOaluu 3aposbIMIM BCex Tpex 
‘DYN HMCIOT NPHOMH3HTeIbHO OMHHAKOBbIM CepJeUHbI HHAeKC (pasHuia HeBe- 
Ika HU CTATHCTHYeCKH HesocToBepHa).Ilocne 1O—11 qua HauuHaeTca pacxom]e- 
ie HHeKCOB,Ha 13 JeHb MAKCHMAJIbHbIM CepeUHbIM HHAeKc HaOmoMaeTcA NpH 
37,5°, MHHHMAaJIbHBIN — pu 38,5°. Ilocne 16 AHA OTHOMIeHHA HHAeKCOB Mpu 
36,5 u 37,0° MeHAIOTCA, MAKCHMAJIbHbIM HWHeKkc HaOmofaeTca Tellepb pu 
36,5°. OTH COOTHOWICHUA COXpaHsIoTCA JO KOHWa HHKyOawuH, upnuem Ha 19 
[eHb CepeyHEI WHAeKc 3apospmel mpu 36,5° Oomee vem BABOe MpeBblllacT 
‘epyledublit MHeKc mpH 38,5° (0,94% + 0,05% npn 36,5° u 0,46% + 0,03% 
ipu 38,5°). Ene Oouee pesKkue OTKIOHEHUA HaOmofaloTCA y 3apospIlelt, T0- 
HOWIUX Mepes BblyneHHem: 1,35%-++-0,03 np 36,5° u 0,50% + 0,01% mpu 
38,5°. Hao6opor, Bce BbIYNMBINHeCHA IbINIATa MMCIOT IOUTH OMMHAKOBbIC Cep- 
euHple HHAeKchIl. MexaHH3M peryHpoBaHHA pocta cepAlla Nepey BbIuyNIeHveM 
IeACeH, JIA CFO BbINCHCHHA HYKHbI JONOMHHTebHbIe MOpdosoruyeckHe Uccwe- 
[OBaHHA. 

MoxHo Mpesnosarath, ITO peskue OTKJOHEHHA CepfeyHOrO HHeKCa B HO- 
Je NHUI NepvOy pasBuTHA pH HeEHOpMaJIbHOM TemmepaType HHKyOalMH, HapsAy 
, (pakTOpaMH, OTMeYaBINHMUCH ApyrHMu UcceOBaTeIAMH (5), ABMIAOTCA Of 
loli U3 NpHUHH ruOenu 3aposbnuelt Nepey BpiyneHnem. IIpu aToM, NO-BHMMO- 
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My, YMeHbIleHHe CcepfleyHoro HHeKCa Goee ONAaCHO [WIA 3apompia, Ha YT : 
YKa3bIBaeT TO OOCTOATEMECTBO, YTO MPH NOBbILeHHOM TeMMepaType rn6eab 
3aposplueH B KOHWe HHKyOauMM ropa3syqo 6olbue, eM Tp MOHMKeHHOU (cM. 
Ta6n. 1). YMenbuieHHe Beca Cepia BO BTOpy!O NOMOBHHY HHKYOauMH pH WOBBI- 
say IeCHHOM TemnepaType HW yBeJIH- 

é yeHHe — TIpH MOHHXKeHHOM OTMe- 
ya WU ~pyrue UuccmeqoBaTe- 

NMay ys . ; 

IG Jina ComocTaBsIeHHA CKOpOCcTH 
pocTaria3a Ip pa3sJIMYHbIxX TeM-| 
nlepaTypax TakxKe BbIUHCJAJICA 
WHeKC ero BeCa NO OTHOIMCHHWO kK 
Becy Tea. M3meHeHHsa ero CXOJHBI 
C H3MeHeHHAMHM cCepeyHoro HH} 
yexca (puc. 3, 5). C9 Qua Han- 
6obluui WHAeKC HaOsofaeTca 
mpuH 37,5°, HavMeHbIUMM — ph 
38,5°. Tlocne 13 WHA HaHOosb- 
WH WHI€KC UMeIOT 3apObIIH 
mpu 36,5°, HavMeHblUMi — npH 
38,5°. QTH COOTHOWWEHHA CoOxpa- 
HAIOTCA QO KOHUA HHKyOauHH. A 


eave 
oF ot a Os GT 89 49 4s omequ __Banbnep(*)noKkasan, Yo mpH 
ales amare eal cea Sima Gg) kee KPOBOCHaO>KeHHS 
5° —- Um a S& poctrsa3 3ameqmsetca. MoxHO 
67 8 91 14 SS 

B50 ae (SS NPEAMONOXKUTb, YTO H B aHHOM 
BOB AEE AIAG clyuae H3MEHEHHE CKOPOCTH pocTa 


; Tas o6yCcJIOBJIEHO He Henocpef> 
Puc, 2. Usmenenne Beca KYpHHOrO 3apoO/bllla no 


CTaHAM B 3aBHCHMOCTH OT TeMnepaTypH HHKyOauun CTBCHHBIM BJIMAHHEM TEMIlepaTy-= 
Pbl, a H3MCHCHHEM KPOBOCHaO>Ke- 


HHA TIpH pa3svIM4HbIX TemMepatypax uHKyOauHH. Tlopuyqumomy, mpu 36,5° 
KpOBOCHaO*KeHHe 3apOfblllia Ha PaHHHX CTaqHAX HeOCTaTOYHO, C 4eM 
CBH3aHO, BO3MO%XHO, HM OTMeYeCHHOe BBIllIe yBeNMYeHHe IMOPHOHabHOK 
CMepTHOCTH Ha paHHHXx cTayquax. Hao6opot, mpH 38,5° yMeHbIIeHHOe KpOBO= 
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Puc. 3. M3menenue cepfeunoro uHfexca (A) w uNgeKca rasa (5) 
KYPHHOPO 3aposbIlIa B 3aBHMCHMOCTH OT TemMepaTyphl HHKyOallMH: 
a — Ubllliata, 6 — MepTBbIe 3aposbIUH 


CHaO*KeHHe HaGOfaeTCA BO BTOPylO NOJOBUHY HHKYOaluH, YTO COOTBeTCTBYeT 
NOBbILIEHHIO CMePTHOCTH B 3TOT NepHoy. M3meHeHue KpoBocHaOxKeHHA, B CBO 
ouepeyb, MOKET ObITh CBASAHO C H3MCHEHHeM PocTa Cepia, YeM H MOXKHO OObAC 
HHTb CXOAHbIM XapakTep H3MeHeHUM cepfeyHoro MHeKca WH MHeKca rasa. 

Hi3zmenenve pocta cepa BO BTOpy!0 NOJOBHHY HHKYOalHUu B 3aBHCHMOCTH 
OT TeMMepaTypbl MOXET ObITb CBA3ZAHO CO CJIEAYIOULUMH ABJICHHAMH. YBemMueH= 
HBIH CepfeyHbili HHCKC OObIMHO CBHJETEECTBYeT O MOBBILICHHOM YpOBHe OOMe~ 
na (°). YBenuyenve CepeuHOro HHJeKCa IPH MOHM2KeHHH TemMepaTypbI HHKYOa- 
WMH MO3KHO paCCMATPHBAaTb Kak NPHCNOCOOHTeNbHOe JIA NOBbILECHHA HHTCHCHB= 
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CTH OOMeHa H TEM CaMbIM — MIOBbILeCHHA BHYTpHAMeBoli Temnepatyppl. Ha- 
OpoT, TPH NOBMIWeEHHH TemMepaTypbl HHKyOalHH HeOOXOAHMO NOHMOKeHHe 
TEHCHBHOCTH OOmeHa, Tem Ooviee, YTO BO BTOPylo0 NOJIOBMHY HHKyOaunn 3a- 
AbILL HAYHHACT HCNOMb3OBaTb KUP B KAYeCTBE OCHOBHOFO SHepreTHyecKoro pe- 
pea (*°), 4TO BBISbIBAeT BbIJeIEHHEe 3aPOfbILeM 3HAYHTebHOTO KOMMUeCTBA 
ila, W 9TO MpHBevio Obl ero K ruOenH OT HeperpeBa Np NOBbIWeHHM Temmepa- 
pbl HHKyOauuH. IlokasaTenemM NOHHKEHHA HHTEHCHBHOCTH 3HeEpreTH4ecKOoro 
MeHa IPH MOBbIMWeHHM TeMNepaTypbl HHKYOAaWMH ABJIAeCTCA YMeHDbIIeHHe 10- 
eOJIEHHA 3apOfbILIeEM %KHpa BO BTOPy!O NOMOBHHY HHKYOaLlHH (oO CpaBHeHnHto 
3apPO/bIINaMH, HHKYOHPyeMbIMH pH HOPMaJIbHOH Temmepatype) H BeeAcTBHe 
oro — yBeJIM4eHHe ero COJepxKaHHA B Tee BbIIYNHBUeroca WiIneHKa (“). 
Takum o6pa30M, H3MeHeHHA CepfeuHOrO HHAeKCa TPH H3MeHEHHBIX Temme- 
TypaxX HHKyOauHH ABJIAIOTCA, NOBHAMMOMY, NpucnocoOuTerbHEIMH. OHH 
HOT BOSMOXKHOCTb 3apOf billy BbLKHTb B TeYeHHe Nepnoga HHKyOauNH, HO BBI- 
IBaIOT P€3KOe MOBHIIWEHHE CMEPTHOCTH B NepHoOs BbiynsieHHaA (19—21 yenp), 
Pa 3apoOfbuuu NepexoAAT K HOBbIM, OAMHAKOBbIM JIA BCeX YCJIOBMAM. 


| VMucrutyr mopdonoruu 2xuBotupix um. A. H. Cepepmosa Tlocrynuso 
AxajlemuH Hayk CCCP 4 1X 1956 
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